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Based on previous research, the sampling and analysis methods for phthalate esters (PAEs)
were improved by increasing the sampling flow of indoor air from 1 to 4 L/min, shortening the
sampling duration from 8 to 2 hr. Meanwhile, through the optimization of chromatographic
conditions, the concentrations of 9 additional PAE pollutants in indoor airweremeasured. The
optimized chromatographic conditions required a similar amount of time for analysis as
before, but gave high responsivity, the capability of simultaneously distinguishing 15 kinds of
PAEs, and a high level of discrimination between individual sample peaks, as well as stable
peak generation. The recovery rate of all gas-phase and particle-phase samples of the 15 kinds
of PAEs ranged from 91.26% to 109.42%, meeting the quantitative analysis requirements for
indoor and outdoor air sampling and analysis. For the first time, investigation of the
concentration levels as well as characteristics of 15 kinds of PAEs in the indoor air from four
different traffic micro-environments (private vehicles, busses, taxis and subways) was carried
out, alongwith validation of the optimized sampling and analyticalmethod. The results show
that all the 9 additional PAEs could be detected at relatively high pollution levels in the indoor
air from the four traffic micro-environments. As none of the pollution levels of the 15 kinds of
PAEs in the indoor air from the 4 traffic micro-environments should be neglected, it is of great
significance to increase the types of PAEs able to be detected in indoor air.
© 2016 The Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences.

Published by Elsevier B.V.
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Introduction

As a group of indoor air pollutants, phthalate esters (PAEs) have
become amajor concern in the present-day world. Be it in newly
decoratedhouses (Rudel et al., 2003;Wilsonet al., 2003;Kanazawa
et al., 2010) or public places, such as hospitals, kindergartens,
and offices (Bergh et al., 2011; Kasper-Sonnenberg et al., 2014),
considerable research on the measurement of PAE concentra-
tions as well as their pollution characteristics in indoor air has
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been conducted. However, current sampling and analytical
approaches are relatively complex, and lack a unified standard
as well. Furthermore, both domestic and foreign sampling
methods for PAEs in indoor air mainly involve either the
collection of gaseous PAEs, or the PAEs in particulate matter
of different particle sizes. Nonetheless, owing to the semi-
volatility of PAEs, their concentration in the air is relatively low
(ng/m3–μg/m3). Moreover, PAEs exist in both gas- and particle-
phases in indoor air. At present, the measurement of particle-
phase PAEs in indoor air is considered neither in domestic nor
).
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in foreign studies, which inevitably leads to the underestima-
tion of pollution levels of indoor PAEs.

Currently, the membrane sampling method (Wang et al.,
2006; Rakkestad et al., 2007), as one type of sampling method
in use, is not suitable for indoor air samples with very low
pollutant concentrations, and requires relatively long sam-
pling duration as well as having the potential for bringing
secondary pollution into the sampled room; thus the solid
absorption method is so far the most frequently employed as
well as the most mature approach in the sampling of organics
in indoor air. The key to this method is the choice of solid
absorbent. For instance, Fromme et al. (2004) chose polyure-
thane foam (PU) to sample and analyze the PAE concentra-
tions in the indoor air of dormitories as well as kindergartens
in Berlin, with a sampling rate of 5 L/min and duration of 7 hr.
Yet, this solid absorbent requires a tremendous amount of
organic solvent extractant for pre-processing, resulting in
waste as well as contamination of the solvent. What's worse,
external pollutants may easily be introduced and the sample
recovery rate is relatively low (Otake et al., 2001). Therefore,
such a method is not suitable for the sampling and investi-
gation of indoor air. Another choice is tandem activated
carbon tubes, the sampling velocity and duration of which is
1 L/min and approximately 3 days, respectively. Using activated
carbon for sampling has great convenience, but phthalatesmay be
lost because of the prolonged collection and the loss of
small-particle activated carbon during centrifugal separation, etc.
Toda et al. (2004) proposed a method combining a Sep-Pak
PS cartridge with a low-flow sampling pump to sample in
residents' rooms at 2 L/min for approximately 24 hr, with a
detection limit of 100 ng/m3. Nevertheless, most Sep-Pak PS
sampling kits are plastic products, which may contain PAEs that
will introduce new pollutants during themeasurement and result
in contamination of the sampling tubes.Wang (2007) reported that
the XAD-2 adsorbent has higher absorption efficiency than PU for
PAEs in the gas-phase, and involves a simple pre-processing
procedure and small solvent consumption, as well as economy
and convenience. Thus, it has better application potential.

Apart from the study of sampling methods, a considerable
number of studies on analytical approaches to measuring
PAEs have been carried out globally. Methods that have been
reported in early literature mainly involve spectrophotometry
(Huang et al., 2012), fluorimetry (Li and Wang, 2005), chroma-
tography (Li et al., 2004; Xiao et al., 2009), etc. As analytical
technology develops, chromatography is a frequently used
detection method for PAEs in the environment, mainly
involving gas chromatography–mass spectrometry (GC–MS),
gas chromatography-flame ionization detection (GC-FID), high
performance liquid chromatography (HPLC), etc. During actual
sample detection, the optimal chromatographic conditions can
be chosen inaccordancewith the characteristics of samples. For
example, Fromme et al. (2004) investigated the indoor air of
urban apartments and nurseries using GC–MS, which was also
utilized by Toda et al. (2004) to measure semi-volatile organics
in indoor air, such as PAEs and organophosphates.

Regarding the studies of sampling and analytical methods
of PAEs in indoor air, with the consideration of various indexes,
involving the representativeness of samples, the cost of
detection and analysis, the requirements of technology, and
convenience as well as reliability, the most commonly
Please cite this article as: Chi, C., et al., Determination of 15 phthal
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employed and reliable approach currently used in the detection
and analysis of PAEs in indoor air is solid absorbent absorption–
ultrasound extraction–gas chromatographic analysis. Pei et al.
(2013) carried out the simultaneous sampling of particle-
and gas-phase PAEs. They also detected and analyzed the
concentration levels of 6 kinds of PAEs in newly decorated
homes. The total concentration levels of PAEs were relatively
high and caused significant pollution. A similarmethodwas also
employed in some other studies (Song et al., 2015; Wang et al.,
2015), mainly in public places, such as hospitals and offices.

The current study improved the sampling conditions based
on the method employed by Pei et al. (2013) for simultaneous
collection of particle-phase and gas-phase PAEs by increasing
the sampling rate from 1 to 4 L/min so that the efficiency was
improved, and the scientific validity of the approaches was
compared. Meanwhile, the chromatographic conditions were
optimized compared to the method employed by Pei et al.
(2013), so that 9 additional PAEs along with the original 6 PAEs
were collected and analyzed. The recovery rate ranged from
91.26% to 109.42%. In addition, the optimized method was
utilized formeasurement in practical environments. This study
chose air samples from traffic micro-environments as experi-
mental subjects because the determination of PAEs in indoor air
from these environments required amore high-speed sampling
method andalsobecause of the complexity and closednatureof
trafficmicro-environments. Measurementswere carried out for
the first time in traffic micro-environments for the 15 kinds of
PAEs, and all were detected. The degree of discrimination and
responsivity of individual sample peaks were relatively high.
In addition, the generation of peaks was very stable. Thus, a
fundamental method has been established for the identifica-
tion of types of PAE pollution and the measurement of PAEs
concentration in future indoor air investigations.
1. Materials and methods

1.1. Chemicals and materials

HPLC grade chemicals and solvents were used for all extraction
and GC analysis. Standard mixtures of M-8061 phthalates,
including dimethyl phthalate (DMP), diethyl phthalate (DEP),
diisobutyl phthalate (DIBP), dibutyl phthalate (DBP), bis(2-
methoxyethyl)phthalate (DMEP), bis(4-methyl-2-pentyl)phthalate
(DMPP), bis(2-ethoxyethyl)phthalate (DEEP), dipentyl phthalate
(DPP), dihexyl phthalate (DHP), benzyl butyl phthalate (BBP),
bis(2-n-butoxyethyl)phthalate (DBEP), dicyclohexyl phthalate
(DCHP), bis(2-ethylhexyl)phthalate (DEHP), di-n-octyl phthalate
(DNOP), and dinonyl phthalate (DNP) (Table 1), were purchased
(AccuStandard, New Haven, CT, USA) as stock solutions
in isooctane; all had concentrations of 1.0 mg/mL for each
phthalate.

1.2. Sample analysis

1.2.1. Preparation of the standard solution
A standardmixture of phthalateswasmeasured accurately and
diluted with methanol to 50 mL in a volumetric flask to make a
10 mg/L mixed standard stock solution of phthalates. Then the
10 mg/L mixed standard stock solution was diluted to prepare
ate esters in air by gas-phase and particle-phase simultaneous
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Table 1 –Mixed standard solution contents and properties of PAEs.

Pollutant (abbreviation) CAS Molecular
formula

Molecular
weight

Boiling point (°C) Density (g/mL) Peak
sequence

Dimethyl phthalate (DMP) 131-11-3 C10H10O4 194.18 283.7 1.19 1
Diethyl phthalate (DEP) 84-66-2 C12H14O4 222.24 295–299 1.12 2
Diisobutyl phthalate (DIBP) 84-69-5 C16H22O4 278.34 327 1.039 3
Dibutyl phthalate (DBP) 84-74-2 C16H22O4 278.34 340 1.043 4
Bis(2-methoxyethyl)phthalate (DMEP) 117-82-8 C14H18O6 282.29 230 1.173 5
Bis(4-methyl-2-pentyl)phthalate (DMPP) 146-50-9 C20H30O4 334.45 – – 6
Bis(2-Ethoxyethyl)phthalate (DEEP) 605-54-9 C16H22O6 310.34 – – 7
Dipentyl phthalate (DPP) 131-18-0 C18H26O4 306.4 342 1.025 8
Dihexyl phthalate (DHP) 84-75-3 C20H30O4 334.45 185–187 1.01 9
Benzyl butyl phthalate (BBP) 85-68-7 C19H20O4 312.36 370 1.1 10
Bis(2-n-butoxyethyl)phthalate (DBEP) 117-83-9 C20H30O6 366.45 270 1.06 11
Dicyclohexyl phthalate (DCHP) 84-61-7 C20H26O4 330.42 200–235 1.2 12
Bis(2-ethylhexyl)phthalate (DEHP) 117-81-7 C24H38O4 390.56 386 0.985 13
Di-n-octyl phthalate (DNOP) 117-84-0 C24H38O4 390.56 380 0.980 14
Dinonyl phthalate (DNP) 84-76-4 C26H42O4 418.61 279–287 0.98 15

PAEs: phthalate esters.
Chemical Abstracts Service
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0.2, 0.4, 0.6, 0.8, 1.0, 2.0, 4.0, 8.0 and 10.0 mg/L solutions, which
were used to construct the standard curves for the different
phthalates.

1.2.2. Sample collection
Before sampling, all the sampling tubes and the glass fiber filters
were baked at 400°C in amuffle furnace (KS60-6.5-12G, Shanghai
Y-feng Electrical Furnace Co., China) to remove any previously
adsorbed organic compounds, and these instruments were
then stored wrapped in aluminum foil. Indoor air samples
were collected from four different kinds of traffic micro-
environments. Thenumber of air samples collected frombusses,
subways, taxis and private cars was 105, 40, 30, 60, respectively.

During collection, the samples were collected into a
plexiglass sampling head with a glass fiber filter (37 mm in
diameter, pore size of 0.45 μm (1820-037, Staplex, USA)) and
subsequently a glass tube packed with 2 g XAD-2 adsorbent
(1-0357, Sigma-Aldrich, St. Louis, MO,USA), using an electron-
ically controlled air sampler (APEX). The sampling device was
set 1.5 m above the floor, with a sampling time of 2 hr, and
sampling flow of 4.0 L/min (air pump changes before and after
sampling were less than ~5%). When sampling was completed,
both ends of the sampling device remained sealed, and samples
were returned to the laboratory for immediate processing.
Temperature, humidity, and air pressure were recorded using
an electronic temperature and humidity instrument (HTC-1,
Zhengzhou Beyond Instrument Co., China) and digital air
pressure gauge (BY-2003P, Suzhou Taishi Electronic Co., China).

1.2.3. Sample pre-treatment and analysis
Samples were extracted from the XAD-2 adsorbent and glass
fiber filters using an ultrasonic cleaner (SK250HP, Shanghai
Kudos Ultrasonic Equipment Co., China) for 30 and 25 min,
respectively, with a 10 mL mixture of dichloromethane/
acetone (1:1, V/V) as the extraction solvent. Then 5 mL of
supernatant was transferred into a cuvette with addition of
30 μL dimethylsulfoxide into the solution before evaporation
by a high purity nitrogen concentrator (MTN-2800W, Tianjin
Automatic Science Instrument Co., China); then, 970 μL methyl
Please cite this article as: Chi, C., et al., Determination of 15 phthal
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alcohol was added into the cuvette. The solution was filtered
with a 0.22 μm organic filter, and transferred into a 1 mL glass
vial. The sample was analyzed using a gas chromatograph
(FULI9790, Zhejiang Fuli Analytical Instrument Co., China) with
a 30 m × 0.25 mm (inner diameter) × 0.25 μm capillary column
(DB-5,AgilentTechnology Inc., USA). The analysiswasperformed
using the pulsed splitlessmodewith an injection volume of 2 μL.
High purity nitrogen was used as the carrier gas. The column
temperature was held at 60°C for 2 min, rose to 240°C with a rate
of 15°C/min, then rose to 270°C with a rate of 2°C/min, followed
by an increase to 310°C at a rate of 5°C/min and held for 10 min.
2. Results and discussion

2.1. Optimization and verification of sampling conditions

This study optimized the sampling conditions using 4 L/min
samplers. In order to test the sampling efficiency of the 4 L/min
samplers, a penetration experiment was designed. A penetra-
tion experiment is carried out to determine whether the
amount of analytes collected by the penetration tubes exceeds
a certain percentage (typically 5%) during air sampling.

2.1.1. Testing method
Sampling efficiency was measured by a tandem sampling
penetration experiment, which joined two groups of sampling
devices together (Table 2). The first group were sampling
devices, whereas the second group were testing devices. First,
a 30 μg PAE mixed standard solution, with three times the
maximum concentration of the mixed standard solutions
used for calibration, was added into the sampling device,
which was subjected to a collection rate of 4 L/min for 2 hr. In
this way, 480 L clean air was transferred through the tandem
devices. According to the pre-processing and analysis
methods described above, the concentration of PAEs in both
groups of sampling devices was measured respectively. The
measurement results revealed that none of the PAEs was
discovered in the testing devices, implying that the 30 μg PAEs
ate esters in air by gas-phase and particle-phase simultaneous
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Table 2 – Sampling efficiency of the 2 different samplers (unit: ng/m3).

Sampling rate DMP DEP DBP BBP DEHP

Gas Particle Gas Particle Gas Particle Gas Particle Gas Particle

1 L/min 891.31 262.81 944.08 419.95 1800.7 829.64 1491.57 663.75 2050.29 1110.07
4 L/min 879.09 248.17 939.60 403.46 1788.61 813.13 1468.79 655.72 2018.44 1096.73
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(62.5 μg/m3 air sample) were completely absorbed by the
sampling tubes during sample collection. Hence, the sampling
efficiency was relatively high.

At the meantime, two different samplers (1 and 4 L/min)
were used for repeated sampling at the same location, with
results showing that the final analytical outcomes of both
devices were not significantly different. Table 3 shows the
results of concentration of 6 kinds of PAEs using different
samplers. Compared to the other units, the 4 L/min sampler
had higher efficiency due to the shorter sampling time, less
noise, and was a better size for carrying.

2.2. Optimization and verification of chromatographic conditions

The boiling points of the 15 kinds of PAEs are between 185 and
386°C. Therefore, tests were conducted with reference to the
recommended chromatographic conditions of M-8061-R1, so
as to optimize the chromatographic conditions. Under the
optimized chromatographic conditions, peaks of 15 kinds of
PAEs were generated with high responsivity. In addition,
individual sample peaks were well discriminated (Fig. 1). The
following are the details of detection conditions: detection
instrument: gas chromatography-flame ionization detector
(GC-FID); chromatographic column: DB-5 (30 m × 0.25 mm
i.d. × 0.25 μm); column temperature program: the initial
temperature of 60°C was maintained for 2 min, and then
rose to 240°C at 15°C/min. Afterwards, 270°C was reachedwith
a rate of 2°C/min. Finally, the temperature achieved 310°C
at 5°C/min and was maintained for 10 min. The temperatures
of the injector and the detector were 280 and 310°C,
respectively. Sample size: 2 μL, split-flow at 8 mL/min; carrier
gas N2: 30 mL/min; fuel gas H2: 30 mL/min; combustion air:
300 mL/min.
Table 3 – Calibration curves of phthalates.

Peak
sequence

PAEs Standard curve R2 Retention
time (min)

1 DMP y = 2995× − 178.56 0.999939 11.498
2 DEP y = 3631× − 387.66 0.999945 12.773
3 DIBP y = 4479.2× − 58.476 0.999875 15.098
4 DBP y = 4849.9× − 268.92 0.999913 15.965
5 DMEP y = 2906× − 516.84 0.999702 16.338
6 DMPP y = 5035.8× − 367.08 0.999900 17.165
7 DEEP y = 2965.4× − 348.04 0.999761 17.548
8 DPP y = 4506.1× − 317.62 0.999719 18.007
9 DHP y = 4580.3× − 256.72 0.999877 20.665
10 BBP y = 4433× − 590.93 0.999784 20.948
11 DBEP y = 2850.9× − 560.54 0.999787 22.893
12 DCHP y = 4538.6× − 310.35 0.999921 24.107
13 DEHP y = 4610.2× − 447.61 0.999865 24.29
14 DNOP y = 4019.4× − 679.5 0.999784 28.373
15 DNP y = 3745× − 667.99 0.999798 32.732

Please cite this article as: Chi, C., et al., Determination of 15 phthal
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2.2.1. Quality assurance and quality control
A 0.5 mL aliquot of the newly prepared 1000 μg/mL standard
mixture of PAEs was accurately transferred to a 50 mL bottle
for dilution with methanol. After shaking until the mixture
was evenly blended, a mixed standard stock solution of
phthalates with a concentration of 10 mg/L was produced.
Then the 10 mg/L mixed standard stock solution was diluted
to prepare 0.2, 0.4, 0.6, 0.8, 1.0, 2.0, 4.0, 8.0 and 10.0 mg/L
solutions, which were used to construct the standard curves
the phthalates.

The y and x values refer to the peak area and concentration
of each PAE, respectively (Table 4). Based on the standard
curve of each phthalate drawn based on peak areas, the
correlation coefficients were all relatively high and retention
times were clear and definite.

In order to ensure the reliability of this method, rigorous
quality control is required in data collection and analysis. The
characteristics of the analytical method for the 15 kinds of
PAEs were tested, and the recovery rate (R) of gas-phase and
particle-phase PAEs, relative standard deviation (RSD), method
detection limit (MDL) aswell as instrument detection limit (IDL),
were measured.

R and RSD of the measurement approach: 0.5 mL of the
mixed standard solutions of phthalates with concentrations
of 0.4, 1.0, 4.0 and 10.0 μg/mL were placed into a blank spiked
tube packed with XAD-2 adsorbent and a glass fiber filter. Each
concentration was repeated three times. After being stabilized
for 2 hr, the solutions were then processed using the pre-
processing method described above. The recovery and RSD of
samples were then calculated. Detailed results are shown in
Table 4.

The MDL was measured by the Environmental Protection
Agency (EPA) method, whereby the detectable minimum
concentration of analyte is determined at the 99% confidence
level: 0.01 μg/mL mixed standard solution was added into 20
portions of blank samples. TheMDLwas calculated according to
the standard deviation of the measured results for parallel
samples by the following equation. Table 4 shows the calculat-
ed results.

MDL= t(n−1,1−α=0.99)×SD

where, n is the number of replicate samples measured; SD is
the standard deviation for the test results of 20 standard
addition samples; t represents the value when the degree of
freedom is n-1, which is 3.143, and 1-α is the confidence level.

The IDL represented the detection limit of the chromatogra-
phy systemusingGB/T5009.1-2003. In otherwords, theminimum
concentration that the instrument can recognize, which is three
times the instrument noise during measurements. The specific
ate esters in air by gas-phase and particle-phase simultaneous
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Fig. 1 – GC chromatogram of phthalates standard solution. GC: gas chromotography.
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formula is shownas follows. Table 4 shows the calculated results.

IDL ¼ S
d

where, S (mV·min) is three times the instrument noise, which is
the minimum concentration signal that an instrument can
recognize; d ((mV·min)/(ng/m3)) is the slope of the regression
equation of the standard curve.
Table 4 – Characteristics of the PAE analytical method.

No. PAEs State R (%) RSD (%) MDL
(ng/m3)

IDL
(ng/m3)

1 DMP Gas 94.51 2.86 31.67 27.63
Particle 92.59 4.32 28.11

2 DEP Gas 91.87 2.95 19.32 22.79
Particle 91.26 3.87 19.37

3 DIBP Gas 97.28 2.74 25.86 18.47
Particle 96.54 4.42 25.13

4 DBP Gas 95.41 3.01 28.85 17.06
Particle 94.96 4.38 24.86

5 DMEP Gas 100.64 2.96 37.26 28.48
Particle 99.65 3.98 36.48

6 DMPP Gas 101.84 2.57 29.69 16.43
Particle 100.73 4.33 28.43

7 DEEP Gas 105.75 2.58 41.29 27.91
Particle 103.28 4.01 38.67

8 DPP Gas 97.28 2.69 29.76 18.36
Particle 96.49 3.85 29.43

9 DHP Gas 105.83 2.59 31.75 18.07
Particle 105.29 3.95 31.49

10 BBP Gas 108.98 2.48 38.78 18.67
Particle 103.79 3.19 28.85

11 DBEP Gas 98.63 2.75 29.47 29.03
Particle 97.68 4.28 29.18

12 DCHP Gas 107.72 2.68 37.21 18.23
Particle 103.28 4.06 29.67

13 DEHP Gas 109.42 2.75 37.64 17.95
Particle 102.23 3.98 24.61

14 DNOP Gas 101.86 3.01 29.17 20.59
Particle 94.12 4.27 23.47

15 DNP Gas 94.06 2.96 35.26 22.10
Particle 93.51 4.76 33.42

16 Average Gas 100.74 2.77 32.20 21.45
Particle 98.36 4.11 28.74

Please cite this article as: Chi, C., et al., Determination of 15 phthal
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As a result, the recovery rate of all gas-phase and particle-
phase samples of the 15 kinds of PAEs ranged from 91.26% to
109.42%. The RSDs were between 2.48% and 4.76%, and were
all lower than 5%. The method and IDLs ranged from 19.32 to
41.29 ng/m3and from16.43 to 27.63 ng/m3, respectively,meeting
themonitoring and analysis requirements for environmental air
samples.
3. Application of analysis method

3.1. Concentration levels

Table 5 shows the measured concentration levels of various
PAEs in each kind of traffic micro-environment using the
optimized samplingmethod and analytical method. As can be
seen, the PAEs (both gas-phase and particle-phase) could all
be collected and detected, with the number of PAEs detected
approaching fifteen, indicating that the optimized method
has high efficiency and precision.

3.2. Characteristics of PAEs pollution

As shown in Figs. 2 and 3, the nine new additional PAEs were
DIBP, DMEP, DMPP, DEEP, DPP, DHP, DBEP, DCHP, DNP, DIBP
and DMP. Within the four traffic micro-environments, PAE
total concentrations (both gas-phase and particle-phase)
showed the trend private car > busses > taxi > subway.
When traveling in a private car, the total concentrations of
DMP, DIBP, DBP, DEEP, BBP, DBEP, DNOP and DNP were higher
than for the other traffic micro-environments. When traveling
in a taxi, the total concentrations of DEP, DMEP as well as
DMMP were higher than for other means of transportation.
When travailing by bus, the total concentrations of DHP and
DCHP were higher than for other means of transportation.
The total gas concentration of PAEs was 1.18 and 1.09 times
higher than the particle concentration in indoor air from
subways and taxis, respectively, and the total particle
concentration of PAEs was 1.01 and 1.25 times higher than
the gas concentration in indoor air from busses and private cars,
respectively, indicating that gas-phase and particle-phase make
ate esters in air by gas-phase and particle-phase simultaneous
.01.036
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Table 5 – Concentration levels of PAEs in indoor air from different kinds of traffic micro-environments (unit: ng/m3).

Pollutant State Bus Subway Taxi Private car

Range (mean) Range (mean) Range (mean) Range (mean)

DMP Gas 1152.0–11,529 (4628.5) 1178.4–6391.6 (3005.2) 1230.6–6381.1 (3340.6) 1241.8–10,804 (5408.2)
Particle 53.256–5155.7 (2286.4) 69.609–2872.7 (1362.7) 373.56–2850.4 (1714.6) 61.433–12,756 (3648.8)

DEP Gas 848.22–6925.5 (3416.4) 1066.0–7394.4 (2778.3) 1161.1–6403.0 (3903.1) 1111.9–5755.7 (3535.6)
Particle 136.73–1599.1 (1009.2) 80.441–1190.0 (775.29) 101.11–2871.7 (1461.8) 101.69–10,602 (1631.0)

DIBP Gas 404.59–6606.3 (1508.1) 630.41–6093.1 (2069.0) 861.85–2720.4 (1535.4) 604.64–5532.2 (1641.1)
Particle 637.84–18,546 (6319.8) 1070.6–6302.2 (3109.6) 1135.7–5435.8 (3201.3) 606.36–21,938 (10771)

DBP Gas 454.31–1659.1 (1024.6) 542.38–1126.8 (857.52) 519.15–1295.9 (948.77) 396.06–1574.5 (1055.8)
Particle 630.98–4426.3 (1942.1) 582.32–3455.8 (1528.4) 499.29–1964.3 (1127.9) 160.32–8202.5 (2274.8)

DMEP Gas 1020.6–2076.1 (1437.8) 1058.7–1997.9 (1340.2) 1101.5–2034.4 (1583.4) 1051.1–2813.9 (1509.8)
Particle 106,505–2137.8 (1375.0) 1099.3–1915.6 (1316.2) 1235.8–1604.3 (1339.1) 1108.8–1491.7 (1347.6)

DMPP Gas 252.70–1860.1 (895.46) 541.20–1279.6 (828.45) 206.95–1544.7 (848.11) 283.35–1792.9 (906.78)
Particle 471.54–1884.4 (712.18) 528.30–1717.4 (892.41) 480.01–1878.8 (934.47) 476.33–1800.9 (760.85)

DEEP Gas 732.36–2077.4 (1402.6) 940.55–1794.1 (1196.3) 573.67–1890.6 (1443.8) 470.63–2680.1 (1420.1)
Particle 686.97–1812.9 (1199.7) 461.32–1407.9 (1006.8) 928.03–1414.6 (1103.1) 615.82–4684.0 (1407.1)

DPP Gas 509.84–163,503 (701.36) 468.61–1973.4 (967.35) 496.40–1663.8 (731.96) 518.19–1869.2 (757.84)
Particle 447.75–2411.8 (705.36) 403.67–1460.0 (775.84) 438.17–2350.2 (674.43) 437.37–2218.1 (860.93)

DHP Gas 589.67–2521.9 (1405.1) 431.99–2365.3 (1301.3) 540.15–2287.2 (1225.8) 554.47–3006.9 (2198.3)
Particle 207.23–8471.4 (1031.4) 187.15–741.64 (457.19) 217.22–622.18 (467.45) 197.19–8024.3 (950.58)

BBP Gas 751.58–3696.6 (1641.5) 517.43–2356.0 (1183.8) 906.91–2900.0 (1479.4) 499.63–3946.6 (2198.3)
Particle 784.52–3434.8 (1645.4) 718.80–2209.5 (1313.8) 970.73–3708.7 (2237.2) 670.85–2856.9 (1906.8)

DBEP Gas 778.46–3951.8 (1922.9) 784.65–4249.0 (1709.4) 853.10–2688.7 (1784.7) 754.73–9664.4 (1010.3)
Particle 990.30–2287.9 (1345.4) 828.82–1451.8 (1156.2) 1099.1–1881.2 (1311.4) 968.59–7114.6 (1248.8)

DCHP Gas 283,037–1486.3 (1097.1) 124.48–1267.4 (858.52) 279.25–1581.7 (1054.4) 176.18–1407.8 (1010.3)
Particle 742.7–1898.6 (1239.9) 735.43–1565.5 (1141.0) 412.86–1480.3 (1083.3) 405.69–2945.3 (1248.8)

DEHP Gas 1305.5–2494.4 (1658.9) 1186.1–7688.6 (3183.2) 1375.0–2355.2 (1746.1) 1200.3–7467.4 (2461.6)
Particle 1054.0–17,173 (2056.8) 1382.8–9317.7 (3118.3) 1373.0–18,101 (3223.3) 1026.8–28,025 (3709.7)

DNOP Gas 765.93–1686.0 (1163.3) 765.93–1560.1 (1276.7) 771.56–1325.5 (1129.8) 771.56–1670.3 (1236.5)
Particle 769.51–1957.1 (1209.5) 769.51–1207.1 (1008.8) 764.14–1252.7 (1071.0) 764.16–2650.9 (1236.2)

DNP Gas 687.81–1876.3 (1221.3) 584.86–1402.5 (1137.4) 562.72–1459.4 (1223.6) 582.82–1780.1 (1252.1)
Particle 991.02–1647.1 (1201.9) 842.78–1211.5 (1072.0) 1010.8–1278.8 (1127.8) 967.12–3479.8 (1424.8)

Total Gas 17,081–35,668 (25125) 16,227–29,219 (23693) 14,268–27,651 (23979) 13,145–36,754 (28550)
Particle 16,186–37,640 (25280) 14,706–26,971 (20035) 18,856–32,560 (22078) 22,029–45,158 (34955)
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Fig. 2 – Total concentration of PAEs in different phases from
four kinds of traffic micro-environment.
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different contributions to the total concentration of PAEs in
indoor air from these four traffic micro-environments.

As demonstrated in Fig. 3, within the four traffic micro-
environments, the concentrations of gas-phase PAEs showed
the trend private car > busses > taxis > subway. When travel-
ing in a private vehicle, the gas-phase concentrations of DMP,
DBP, DMPP, BBP, DBEP and DNP were higher than for other
transportation modes. When traveling in a taxi, the gas-phase
concentrations of DEP, DMEP as well as DEEP were higher than
for other means of transportation. When traveling by bus, the
gas-phase concentrations of DHP and DCHP were higher than
other transportation modes.

As demonstrated in Figs. 3 and 4, within the four traffic
micro-environments, the concentrations of particle PAEs follow-
ed the trend, private car > busses > taxi > subway. When travel-
ing in aprivate vehicle, theparticle-phase concentrations ofDMP,
DEP, DIBP, DBP, DEEP, DPP, DBEP, DEHP, DNOP and DNP in PAEs
were higher than for other transportationmodes.When traveling
in a taxi, theparticle-phase concentrations ofDMPPandBBPwere
higher than other modes. When traveling by bus, the particle-
phase concentrations of DMEP, DHP and DCHP were higher than
other modes.

As shown in Fig. 3, in the indoor air of busses, DMP, DEP
and DBEP were the three PAE pollutants that had the highest
gas concentrations, accounting for 39.6% of the total PAEs in
the gas-phase. Moreover, DIBP, DEHP and DMP were the three
Please cite this article as: Chi, C., et al., Determination of 15 phthal
sampling, J. Environ. Sci. (2016), http://dx.doi.org/10.1016/j.jes.2016
PAE pollutants that had the highest particle level, accounting
for 42% of the total particle state. In addition, DIBP, DMP and
DEP were the three PAEs pollutants with the highest total
concentrations in busses, accounting for 38%.

In the indoor air of subways, DEHP, DMP and DEP were
the three PAE pollutants with the highest gas-phase concen-
trations, accounting for 38% of total gas-state PAEs. Moreover,
DEHP, DIBP and DBP were the three PAE pollutants with the
ate esters in air by gas-phase and particle-phase simultaneous
.01.036

http://dx.doi.org/10.1016/j.jes.2016.01.036


Gas Particle Gas Particle Gas Particle Gas Particle
0

20

40

60

80

100

Private carTaxiSubway

P
A

E
s 

ra
tio

 (
%

)

Bus

DNP DNOP DEHP DCHP DBEP
BBP DHP DPP DEEP DMPP
DMEP DBP DIBP DEP DMP

Fig. 3 – Concentration of phthalates in indoor air from
different kinds of traffic micro-environment.

Table 6 – Concentration levels of phthalates in indoor air
from private cars (unit: ng/m3).

Pollutant State Min Max Mean

DMP Gas 811.4 1413.2 1101.6
Particle – – –

DEP Gas 545.6 1855.6 1303.2
Particle 94.2 543.4 275.0

DBP Gas 226.7 2103.8 986.6
Particle 404.6 2027.5 893.9

BBP Gas 605.4 1355.5 841.8
Particle 372.0 2504.7 1792.8

DEHP Gas 509.2 2267.9 1324.7
Particle 523.8 29,789.8 6934.5

DNOP Gas – – –
Particle – – –

∑PAEs 4092.9 43,861.4 15,454.1

–: non-detected

7J O U R N A L O F E N V I R O N M E N T A L S C I E N C E S X X ( 2 0 1 6 ) X X X – X X X
highest particle-phase concentrations, accounting for 39% of
total particle-state PAEs. In addition, DEHP, DIBP and DMP
were the three PAE pollutants with the highest total concen-
trations in subways, accounting for 36%.

In the indoor air of taxis, DEP, DMP and DBEP were the three
PAE pollutants with the highest gas-phase concentrations,
accounting for 38% of total gas-state PAEs. Moreover, DEHP,
DIBP and BBP were the three PAE pollutants with the highest
particle-phase concentrations, accounting for 39% of total
particle-state PAEs. In addition, DEP, DMP and DEHP were the
three PAE pollutants with the highest total concentrations,
accounting for 33%.

In the indoor air of private cars, DMP, DEP andDBEPwere the
three PAE pollutants with the highest gas concentrations,
accounting for 42% of total gas-state PAEs. Moreover, DIBP,
DEHP and DMP were the three PAE pollutants with the highest
particle-phase concentrations, accounting 52% of total particle-
state PAEs. In addition, DIBP, DMP andDEHPwere the three PAE
3
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Fig. 4 – Mean contribution of single phthalates to the total
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pollutants with the highest total concentrations, accounting for
44%.

In conclusion, the 9 newly added PAEs accounted for a
relatively large proportion of the total concentration of PAEs. In
particular, DIBP and DBEP contributed large fractions of the PAE
pollution in indoor air fromvarious trafficmicro-environments.
Therefore, the concentration levels of these 9 PAEs significantly
influence the PAE pollution in indoor air from traffic micro-
environments, and should not be neglected.

3.3. Comparison of two methods

We chose a private car that had serious PAE pollution in its
indoor air as a reference and used themethod of Pei et al. (2013)
to measure the pollution level of 6 kinds of PAEs in the indoor
air from the private car (Table 6), then compared the results to
those measured by the method developed in this study.

As can be seen, the total mean concentration (both gas- and
particle-phase) of PAEs was 15,454.1 ng/m3, and the range was
4092.9–43,861.4 ng/m3. DEHP and BBP, as the main pollutants,
accounted for 53.44% and 17.05% in the total mean concentra-
tion of PAEs, respectively.
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By comparing the concentration levels of different kinds of
PAEs in indoor air from a private car using the two kinds of
sampling and analytical methods as shown in Fig. 5, we found
differences between the contribution rates of various kinds of
PAEs. Using the optimized sampling and analytical method
able to detect 15 kinds of PAEs, we found that DMP contributed
the highest proportion among gas-phase PAE pollution levels,
DIBP contributed the highest proportion among particle-
phase PAE pollution levels and the 15 kinds of PAEs in
the gas-phase and particle-phase could all be detected. The
detection rate of indoor air PAEs in this investigation, both
in the gas-phase and particle-phase, was 100%. Using the
sampling and analytical method able to detect 6 kinds of PAEs,
we found that DEHP contributed the highest proportion among
gas-phase PAE pollution levels, with DNOP non-detected. The
detection rate of indoor air PAEs in this investigation in the
gas-phasewas 83.3%.Wealso discovered that DEBP contributed
the highest proportion among particle-phase PAE pollution
level, with DMP and DNOP non-detected. The detection rate of
DnOP
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Fig. 5 – The comparison of mean proportion of PAEs (gas- and pa
methods. (a, c) mean proportion of 6 PAEs in gas- and particle-pha
particle-phase, respectively.
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indoor air PAEs in this investigation in the particle-phase
was 66.7%.
4. Conclusions

The sampling method for PAEs was optimized by improving
the sampling efficiency, and shortened the sampling duration
from 8 to 2 hr. while maintaining the same or even higher
sample recovery rates. The analysis method for PAEs in indoor
air was also improved by empirical testing and practical
application based on previous research. The 9 additional PAEs
were taken into account, and quality control was carried out
through testing based on 5 indexes. Accordingly, the optimized
analysis method is capable of effectively detecting 15 kinds of
PAEs pollutants, indicating its high efficiency and scientific
validity. Thus, a fundamental method has been established for
the identification of types of PAE pollution and the measure-
ment of PAE concentrations in future indoor air investigations.
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The optimized method was applied in measurements on air
samples in four trafficmicro-environments, including subways,
busses, taxis and private cars. Optimized sampling and analysis
methods were employed for the measurement of concentra-
tions of PAEs (both gas-phase and particle-phase) in the above 4
traffic micro-environments along with the exploration of
pollution characteristics. All the 9 additional PAEs could be
detected at relatively high pollution levels in the indoor air from
the traffic micro-environments. What's more, they made a
remarkable contribution to the total concentration of the 15
kinds of PAEs as well. Among them, DMP and DIBP were found
to be the most highly concentrated gas-phase and particle-
phase PAEs in the 4 trafficmicro-environments, respectively. As
none of the pollution levels of the 15 kinds of PAEs in the indoor
air of the 4 trafficmicro-environments should be neglected, it is
of great significance to increase the types of PAEsbeingdetected
in indoor air.
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ABSTRACT: Residential exposure can dominate total exposure for commercial
chemicals of health concern; however, despite the importance of consumer
exposures, methods for estimating household exposures remain limited. We
collected house dust and indoor air samples in 49 California homes and analyzed
for 76 semivolatile organic compounds (SVOCs)phthalates, polybrominated
diphenyl ethers (PBDEs), polychlorinated biphenyls (PCBs), polycyclic aromatic
hydrocarbons (PAHs), and pesticides. Sixty chemicals were detected in either
dust or air and here we report 58 SVOCs detected in dust for the first time. In
dust, phthalates (bis(2-ethylhexyl) phthalate, benzyl butyl phthalate, di-n-butyl
phthalate) and flame retardants (PBDE 99, PBDE 47) were detected at the
highest concentrations relative to other chemicals at the 95th percentile, while
phthalates were highest at the median. Because SVOCs are found in both gas and
condensed phases and redistribute from their original source over time,
partitioning models can clarify their fate indoors. We use empirical data to validate air-dust partitioning models and use
these results, combined with experience in SVOC exposure assessment, to recommend residential exposure measurement
strategies. We can predict dust concentrations reasonably well from measured air concentrations (R2 = 0.80). Partitioning models
and knowledge of chemical Koa elucidate exposure pathways and suggest priorities for chemical regulation. These findings also
inform study design by allowing researchers to select sampling approaches optimized for their chemicals of interest and study
goals. While surface wipes are commonly used in epidemiology studies because of ease of implementation, passive air sampling
may be more standardized between homes and also relatively simple to deploy. Validation of passive air sampling methods for
SVOCs is a priority.

■ INTRODUCTION

Exposures at home can dominate total exposure for a variety of
consumer product chemicals, including some flame retardants,
phthalates, and pesticides.1−4 These observations are consistent
with Wambaugh et al.’s study that found consumer products to
be a strong predictor of biological levels, based on a high
throughput exposure model of over 1900 commercial
chemicals.5 These studies show the importance of being able
to predict exposures to consumer product chemicals but also
highlight the limited measurement data and gaps in our
understanding of these exposure pathways.6 Given the vast
number of chemicals in commercial use, improving models to
predict exposure levels and pathways is a priority in order to
evaluate and manage health risks.
Fate and transport models have been widely developed and

validated to estimate exposure from ambient emissions, but
models relevant to indoor exposures are less developed. In a
recent comparison of available exposure models, researchers
identified the lack of data concerning near-field exposures to

consumer product chemicals as a major gap in knowledge
needed for better exposure-based chemical prioritization.7

Specifically, exposure measurements from indoor environments
are needed to improve and validate models for near-field
exposure.
Many consumer product chemicals of current and emerging

health concern are classified as semivolatile organic compounds
(SVOCs), including flame retardants, phthalates, pesticides, and
perfluorinated compounds. SVOCs are found in both the gas
and condensed phases and redistribute from their original
source over time to indoor air, house dust, and other indoor
surfaces.8 Their distribution in the indoor environment
determines how people are exposed, so characterizing this
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distribution informs model development, sampling approaches,
and strategies for intervention to reduce exposure.
A few exposure studies have measured a broad range of

SVOCs indoors. We previously analyzed house dust and indoor
air samples from 120 homes on Cape Cod for 89 semivolatile
endocrine disrupting compounds (EDCs), including phthalates,
alkylphenols, parabens, flame retardants, polychlorinated
biphenyls (PCBs), and pesticides.9 We extended this research
to 50 homes in northern California10 and found that indoor air
concentrations were substantially higher than outdoor concen-
trations for most of the 104 SVOCs measured, indicating that
indoor sources dominate total exposure.11 Building on this
work, Blanchard et al. recently reported concentrations of 57
SVOCs in air and dust in 30 French homes.12 Comprehensive
residential exposure measurement studies such as these are
resource intensive, so environmental health researchers and
chemical regulators have called for validated methods for
estimating exposures.4,6,13,14 In response, Weschler and Nazar-
off developed a series of equilibrium partitioning models based
on physical-chemical properties to describe the fate of SVOCs
in indoor environments.8,15−18

In this paper, we analyze relationships between simulta-
neously measured air and dust levels in the 49 northern
California (CA) homes. The dust measures are reported here
for the first time. We use indoor air and dust measures to
evaluate the equilibrium partitioning models developed by
Weschler and Nazaroff. This validation supports U.S. Environ-
mental Protection Agency (EPA) efforts to develop high
throughput exposure models.5−7,19 In addition, we use these
partitioning models and our measurement data to demonstrate
how chemical behavior can be anticipated based on chemical
properties, and to provide other researchers with guidelines for
efficient sampling design. For example, we demonstrate how
these partitioning models can be used to select sampling
methods based on chemical properties and to predict
concentrations in different media.

■ METHODS
Sampling and Analytical Methods. The California

Household Exposure Study (CAHES) collected indoor and
outdoor air and house dust in 2006 from 50 nonsmoking
homes in Richmond and Bolinas, California. Richmond is a
predominately low income urban community on the northeast
coast of San Francisco Bay, whereas Bolinas is more rural and
located on the Pacific coast north−northwest of San Francisco.
Additional information about the study communities and
participant selection can be found elsewhere.10 We were able to
collect 49 dust samples from the 50 study homes. We
previously reported concentrations of polybrominated diphenyl
ethers (PBDEs) and 36 other flame retardants in dust samples
collected in a subset of homes from this study (n = 16) in 2006
and then again in 2011.20 Indoor and outdoor air samples were
also collected and have previously been reported.11 Briefly, air
samples comprising gas and particle-bound phases were
collected using parallel 160 mm URG personal pesticide
samplers (Universal Research Glassware (URG); Chapel Hill,
NC) at a target flow rate of 8−9 L/min over 24 h. Each sampler
contained a 10 μm at 4 L/min impactor-equipped inlet
followed by a 25 mm quartz fiber filter and 3 g XAD-2
sandwiched between two 1 13/16 in. polyurethane foam plugs.
We collected respirable particulate (PM2.5, particulate matter
less than 2.5 μm in diameter) on Teflon filters at a flow rate of
approximately 5 L/min in 42 homes.

Dust samples were collected using a 9 A Eureka Mighty-Mite
vacuum cleaner modified to collect dust into a 19 × 90 mm2

cellulose extraction thimble (Whatman, Inc.; Clifton, NJ)
within a polytetrafluoroethylene Teflon crevice tool. Dust
sampling began immediately following termination of the air
sampling. Sample collection was accomplished by slowly
dragging the crevice tool just above the surface of rugs,
upholstery, wood floors, windowsills, ceiling fans, and furniture
in the primary living areas of the home for ∼30 min. At the
completion of sampling, thimbles containing the collected dust
were removed and placed in precleaned, certified glass jars with
Teflon-lined lids and stored at −4 °C prior to shipping to the
laboratory.
Chemical analysis of the dust and air samples was conducted

at the Southwest Research Institute in San Antonio, TX.
Samples were stored for less than 6 months at < −4 °C prior to
extraction and analysis. A total of 79 compounds were targeted
in the dust samples, including pesticides, phthalates, polycyclic
aromatic hydrocarbons (PAHs), PBDEs, and polychlorinated
biphenyls (PCBs). Dust samples passed through a <150 μm
sieve prior to analysis. Approximately 0.5 g of dust (median)
was analyzed by GC/MS in selected ion monitoring mode after
Soxhlet extraction using 6% diethyl ether in hexane,
concentration to 2.5 mL, florisil column cleaning, and final
concentration to 2 mL in 1% ether. Air samples were extracted
across the entire URG setup and represent both gas and
particle-bound phases. Additional details on extraction and
analytical techniques are provided elsewhere.9,21

Quality assurance/quality control (QA/QC) measures were
conducted to ensure accuracy and reliability of measurements.
To estimate precision, we split three dust samples. To evaluate
contamination from the laboratory, we analyzed solvent blanks
(n = 3). Matrix spikes (n = 3) and surrogate recoveries were
also used to characterize accuracy, compound recovery from
the matrix, and extraction efficiency. Additional QA/QC
information and results are presented in Supporting Informa-
tion (SI).

Statistical Methods. For each analyte, the method
reporting limit (MRL) was defined as either the analytical
detection limit or the 90th percentile of the solvent blank
concentrations, whichever was larger. Values reported by the
laboratory but below the MRL were not included in the
detection frequencies but were treated as estimated values to
visualize distributions. Summary statistics use blank-corrected
values, whereas modeling uses uncorrected values.
Data tended to be left censored due to detection limits from

the laboratory analysis, which means that Pearson or Spearman
correlation estimates using arbitrary substitutions for non-
detects (e.g., detection limit/2) will result in poor correlation
estimates. Therefore, we calculated Kendall’s τ rank correlation
coefficients, adjusted for censored data,22 to explore linear
relationships between dust and air concentrations, with p-values
obtained from 10 000 bootstrap replications. Kendall τ
correlation estimates were calculated for air and dust analytes
with at least three detected paired concentration values.

Partitioning Theory. We used equilibrium partitioning
concepts to explore relationships between concentrations in air
and mass fractions in household dust (see Figure 1). Weschler
and Nazaroff tested this model using aggregate data (e.g.,
published means and medians) available in the literature.15

Partitioning theory tells us that gas-phase chemicals will readily
and predictably partition between airborne particles, surfaces,
and house dust in the home. Air measurements in this study
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combined gaseous and particle phases; however, for equilibrium
conditions, partitioning applies to gas-phase air concentrations
and mass fractions in dust. We estimate gas-phase concen-
trations (Cg, μg/m

3) from measured total air concentrations in
a manner similar to Weschler and Nazaroff15 using the
following equation:

=
+ × ×

ρ _

C
C

f K1
g

t
TSP

om part oa
part (1)

where Ct is the measured total air concentration (μg/m3), TSP
is the total suspended particles or average indoor concentration
of particles (μg/m3), ρpart is the density of airborne particles,
assumed to be 1 × 106 g/m3, fom_part is the fraction of organic
matter associated with particles, assumed to be 0.4 (unitless),
and Koa is the octanol-air equilibrium partitioning coefficient.
We assumed the same values for particle density and fraction
organic matter as Weschler and Nazaroff.15 Values for log Koa,
the ratio of the concentration of a chemical in octanol (a
surrogate for organic matter) to the concentration in air at
equilibrium were obtained from the KOAWIN program in
Estimation Programs Interface (EPI) Suite Version 4 developed
by U.S. EPA and Syracuse Research Corporation (see SI Table
S2).23 Estimated rather than experimental Koa values were used
because authoritative experimental values were not available for
all SVOCs we measured.
We estimated home-specific TSPconcentration of particles

with the same cut-point as particles represented in total SVOC
air concentrationsfrom PM2.5concentrations measured for
each home. In this study, the approximate particle size cut-
point, based on URG sampler design and average flow rate, was
6.9 μm. Since we measured indoor PM2.5 for the duration of
SVOC air sample collection, we used this measurement to
estimate average particle concentration for <6.9 μm particles
using published data. Specifically, we estimated concentrations
of particulate matter across multiple size fractions from a study
conducted in the greater Boston area.24 Using these data, we
developed a linear regression model between measured PM2.5
and PM6, the closest size fraction to 6.9 available. We applied
measured PM2.5 data from this study (median = 5.6 μg/m3) to
the linear model [log(PM6 concentration, μg/m3) = 0.43 +
0.89log(PM2.5 concentration, μg/m

3)] derived from the Long
et al. data to estimate average indoor mass of PM6 in the CA
residences (SI Table S3). When residence-specific PM2.5
concentrations were not available (n = 8), we used the
estimated average PM6 concentration for the study (12 μg/m3).
In a manner similar to work by Weschler and Nazaroff, we

used SVOC air concentrations to predict dust concentrations
(Xdust; μg/g) assuming equilibrium partitioning between gas-
phase air concentrations and settled dust:

ρ
=

× ×_X
C f K

dust
g om dust oa

dust (2)

where Cg is mass concentration of gas-phase SVOC (ng/m3),
fom_dust is the fraction of dust that is organic matter (unitless),
and ρdust is the density of dust (typically in the range of 1−2.5 ×
106 g/m3). As Weschler and Nazaroff assert, this theoretical
relationship assumes equilibrium partitioning that is dominated
by the physical-chemical process of absorption in the organic
fraction of dust and that octanol is an appropriate chemical
model for the organic matter in dust, as it relates to sorption.15

Like Weschler and Nazaroff, we assumed house dust to have an
organic matter fraction of 0.2 and a density of 2 × 106 g/m3.15

We compared predicted and measured dust concentrations
using regression models with median concentrations for each
chemical.

■ RESULTS AND DISCUSSION

Measured Dust Concentrations. Overall, we detected 58
target analytes in house dust, which represents a long-term
reservoir for chemicals in the residential environment. Table 1
presents CAHES house dust concentrations and includes all
chemicals analyzed, even if they were not observed above the
MRL. Phthalates and flame retardants are particularly
abundant; DEHP, BBP, PBDE 99, PBDE 47, and DBP were
the five chemicals with the highest concentrations at the 95th

percentile. We found flame retardants at some of the highest
concentrations in the world; whereas, several phthalates
DEHP and DBPand PAHs were generally found at lower
levels than reported elsewhere (see Discussion below). PCB
and pesticide levels were not substantially different compared
to other available studies. Chemicals that have been banned for
years (e.g., DDT) persist in homes where exposure continues
because of limited degradation. SI Figure S2 shows measured
air and dust concentrations for chemicals concurrently detected
in both media. Below, we summarize the dust concentrations by
chemical group, and compare concentrations measured in this
study to the Cape Cod Household Exposure Study (1999−
2001), which used the same sampling and analytical methods.
We also compare concentrations to levels reported in other
peer-reviewed studies, but note that differences may be due to
different sampling methods as well as geographic and temporal
variation in chemical use.

Phthalates. All 11 target phthalates were detected in house
dust samples. Most phthalates were detected in >90% of the
dust samples, with the exception of DPeP, DPP, and DCP. The
median concentrations of phthalates were lower than those
measured in Cape Cod in 1999−2001 for all but one phthalate,
DIBP (range 1.1 to 320, median 4.4 μg/g).9 Concentrations of
DBP, BBP, DEHP, and DEP were substantially lower at the
median than those observed in 30 Berlin apartments tested in
2000 and 200125 and Canadian homes collected between 2007
and 2010,26 but similar to U.S. concentrations reported in 2013
by Shin et al.27 Kolarik et al. and Blanchard et al. recently
summarized house dust concentrations of DEHP, BBP, and
DBP across different countries.12,28 DEHP and DBP dust
concentrations in our study were generally lower than those
reported in other countries; whereas, median BBP concen-
trations in this study fall within the wide range of
concentrations reported in the literature.12,28,29

Flame Retardants. PBDEs (PentaBDE congeners) were
detected in nearly 100% of dust samples at levels higher than

Figure 1. Schematic illustration of SVOCs in air and dust indoors.
Equations 1 (partitioning between gas-phase and total SVOCs in air)
and 2 (partitioning between gas-phase air and dust) are described in
the text.
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Table 1. Summary Statistics for Semivolatile Organic Compounds in Household Dust in California Homes (μg/g) (n = 49)

compound abbrev. %>MRL (MRL)b min. median 95th percentile max.e

phthalates
benzyl butyl phthalatec BBP 98 (0.2) – 19 220 330
bis(2-ethylhexyl) adipate DEHA 100 (0.04) 1.1 5.1 14 24
bis(2-ethylhexyl) phthalatec DEHP 100 (0.4) 50 140 460 800
di-n-butyl phthalatec DBP 98 (0.9) – 11 35 56
di-n-hexyl phthalate DHP 96 (0.04) – 0.66 5.7 110
di-n-octyl phthalate DOP 100 (0.02) 0.42 1.6 3.9 9.4
di-n-pentyl phthalated DPeP 12 (0.04) – – 0.59 2.2
di-n-propyl phthalate DPP 2 (0.06) – – – 0.095
dicyclohexyl phthalated DCP 16 (0.04) – – 7.4 13
diethyl phthalatec DEP 96 (0.1) – 2.1 6.3 85
diisobutyl phthalatec DIBP 100 (0.2) 1.1 4.4 12 320

flame retardants
polybrominated diphenyl ether 47 PBDE47 100 (0.03) 0.11 2.7 39 110
polybrominated diphenyl ether 99 PBDE99 100 (0.03) 0.098 3.8 47 170
polybrominated diphenyl ether 100 PBDE100 94 (0.04) – 0.68 9.1 31
tris(2,3-dibromopropyl) phosphated TrisBP 8 (0.01) – – 0.032 0.072

polychlorinated biphenyls
polychlorinated biphenyl 52d PCB52 35 (0.02) – – 0.13 0.32
polychlorinated biphenyl 105d PCB105 33 (0.02) – – 0.18 0.27
polychlorinated biphenyl 153d PCB153 55 (0.02) – 0.022 0.32 0.54

polycyclic aromatic hydrocarbons
acenaphthened AcNThe 24 (0.02) – – 0.033 0.034
acenaphthylene AcNThy 0 (0.02) – – – –

anthracened Anth 29 (0.02) – – 0.043 0.064
benzo(a)anthracened BaA 86 (0.02) – 0.047 0.13 0.2
benzo(a)pyrened BaP 90 (0.007) – 0.085 0.19 0.26
benzo(b&j)fluoranthened BbjFluAn 98 (0.01) – 0.14 0.33 0.35
benzo(k)fluoranthened BkFluAn 92 (0.007) – 0.06 0.17 0.37
benzothiophene BThPhe 0 (0.03) – – – –

chrysene/iso-chrysened Chrys 96 (0.1) – 0.15 0.34 0.45
dibenz(a,e)pyrene DBaePyr 2 (0.03) – – – 0.057
dibenz(a,h)anthracened DBahA 39 (0.02) – – 0.081 0.079
3,6-dimethyl phenanthrene DMPhenan 2 (0.02) – – – 0.023
fluoranthene FluAn 100 (0.007) 0.078 0.18 0.39 0.62
fluorened Flu 76 (0.007) – 0.023 0.057 0.086
indeno(1,2,3-cd)pyrened IcdPyr 57 (0.02) – 0.072 0.18 0.18
1-nitropyrene 1NPyr 0 (0.04) – – –

phenanthrenec Phenan 98 (0.009) – 0.19 0.4 0.62
pyrene Pyr 100 (0.007) 0.064 0.18 0.42 0.48
dibenzothiophene DBTPhe 2 (0.03) – – – 0.85
4,6-dimethyl dibenzothiophened DMDBTPhe 20 (0.03) – – 0.26 1
2-methyl dibenzothiophened 2MDBTPhe 22 (0.03) – – 0.27 2.1
1-methyl phenanthrened 1MPhenan 96 (0.01) – 0.05 0.2 0.38
2-methyl phenanthrened 2MPhenan 98 (0.007) – 0.083 0.27 0.38
3-methyl phenanthrened 3MPhenan 96 (0.01) – 0.081 0.3 0.58
9-methyl phenanthrened 9MPhenan 96 (0.01) – 0.058 0.3 0.69

pesticides
alachlor Alach 0 (0.04) – – – –

aldrin Aldr 0 (0.04) – – – –

atrazine Atraz 0 (0.02) – – – –

bendiocarbd Bendio 4 (0.1) – – – 0.35
carbaryl Carb 14 (0.06) – – 0.85 1.8
carbofuran Crbfur 0 (0.04) – – – –

α-chlordaned aChlor 61 (0.02) – 0.02 0.16 0.2
γ-chlordaned gchlor 61 (0.02) – 0.021 0.15 0.2
chlorothalonil Chorth 43 (0.02) – – 0.53 1.2
chlorpyrifosd ChlPy 51 (0.02) – 0.022 0.24 0.61
cyanazine Cyan 0 (0.06) – – – –

cypermethrin Cyper 16 (0.1) – – 7.5 140
4,4′-dichlorodiphenyldichloroethaned DDD 59 (0.02) – 0.027 0.21 0.32
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levels reported outside of California, likely the result of
California’s unique furniture flammability standard, and at levels
that may pose a health risk, especially for children.20,30,31 The
concentrations we detected were similarwithin a factor of
2to other California studies,29,32 and we have previously
published detailed analysis and discussion of these findings,
including an analysis of time trends in relation to phase out of
PentaBDE and its substitution with other flame retardant
chemicals.20

Polychlorinated Biphenyls. Three PCBs were targeted in
this analysis: PCB 52, PCB 105, and PCB 153. PCBs were
detected at higher concentrations in the Cape Cod study versus
CAHES, but were more frequently detected in CAHES because
the MRL was approximately 10 times lower (MRL = 0.02 μg/
g) than in the Cape Cod study.33 Median levels of PCB 153 in
this study were higher than the geometric mean (GM) and
arithmetic mean (AM) from dust in 212 California residences
collected in 2001−2006.34 Ninety-fifth percentile concentra-
tions of PCB 105 and 153 in the CAHES were also higher than
concentrations reported in the review by Roberts et al.35

Polycyclic Aromatic Hydrocarbons. PAHs were detected
frequently in dust samples, with 13 PAHs having detection
frequencies >75%. Dust concentrations of benz(a)anthracene,
benzo(a)pyrene, and pyrene in this study were approximately
10 times lower at the median than the reported concentrations
in the Cape Cod study;9 however, benz(a)anthracene and
benzo(a)pyrene concentrations are comparable to samples
collected in Los Angeles using similar methods.36 While the
concentrations of PAHs in settled house dust in a review of 18
published studies revealed substantial variation, summarized
GMs were generally 2−3 times higher than those observed in
this study.37

Pesticides. Eighteen of the 36 pesticides analyzed were
detected. Several historic use pesticides, including DDT, DDE,
DDD, chlordane, and methoxychlor, were detected in the
majority of homes. Common pyrethroids in household
pesticides, cis- and trans-permethrin, were detected in almost
all dust samples (98%). The maximum dust concentrations for
historic use pesticides were generally substantially lower than
those in the Cape Cod study. Methoxychlor, an organochlorine
insecticide banned between the sampling periods for the Cape
Cod study and CAHES in 2003,38 was detected at
concentrations approximately 3 times lower at the median
(0.24 versus 0.07 μg/g) in this study and approximately 7 times
lower at the maximum (12.9 versus 1.9 μg/g). Bendiocarb,
voluntarily canceled in 1999,39 had a substantially lower
maximum concentration compared to the Cape Cod study
(40.7 versus 2.3 μg/g). DDE concentrations measured in the
CAHES study were higher than those measured in vacuum bags
collected from Davis, CA apartments; however, the chlordane
concentrations were comparable.29

Relationships between Indoor Air and Household
Dust. We used measured dust and air data to describe the
relationship between air and dust concentrations in the home
and to determine if one measure can be used to predict the
other, which would simplify and reduce costs related to
residential exposure assessments. Seventy-six compounds were
analyzed in both dust and air: 11 phthalates, 3 PBDEs, 3 PCBs,
24 PAHs, and 36 pesticides. Of these, 60 were detected in
either dust or air; 40 were simultaneously detected in dust and
air in at least one home; and 17 were detected in greater than
50% of air and 50% of dust samples (SI Figure S2).

Correlation between Air and Dust. We first estimated
correlations between measured air and dust concentrations for

Table 1. continued

compound abbrev. %>MRL (MRL)b min. median 95th percentile max.e

pesticides
4,4′-dichlorodiphenyldichloroethylened DDE 76 (0.01) – 0.046 0.17 0.29
4,4′-dichlorodiphenyltrichloroethane DDT 86 (0.02) – 0.33 1.9 2.4
diazinond Diaz 16 (0.02) – – 0.26 5.3
dicofol Dico 0 (0.04) – – – –

dieldrin Dield 0 (0.04) – – – –

endrin Endr 0 (0.04) – – – –

ethyl parathion Parath 0 (0.1) – – – –

heptachlor Hept 0 (0.02) – – – –

lindane Lind 2 (0.04) – – – 0.41
malathion Malth 0 (0.02) – – – –

methoxychlord MX 57 (0.04) – 0.073 0.92 1.9
methyl parathion MePthion 0 (0.04) – – – –

metolachlor Metol 0 (0.02) – – – –

nitrofen Nitrof 0 (0.04) – – – –

cis-permethrin cPerm 98 (0.02) – 0.87 17 160
trans-permethrin tPerm 98 (0.03) – 1 28 280
piperonyl butoxide PipBO 88 (0.02) – 0.14 8.3 110
o-phenyl phenold oPPh 96 (0.01) – 0.082 0.52 0.65
prometon Prom 0 (0.04) – – – –

propoxurd PrPx 57 (0.08) – 0.12 1.5 2
simazine Simz 0 (0.04) – – – –

trifluralin Trifl 0 (0.02) – – – –

4-nitrotoluene 4NT 0 (0.04) – – – –
a-- indicates insufficient number of detects to calculate summary statistic. bMRL = method reporting limit (defined as either the analytical detection
limit or the 90th percentile of the solvent method blanks, whichever is larger). cValues subject to blank correction by subtracting the median blank
concentration. dIndicates that elevated nondetect values (due to analytical interferences) are included in the summary statistics presented.
eNondetect with elevated detection limit (due to analytical interferences) excluded.
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each compound with sufficient pairs of detected concentrations.
We show these correlations on scatterplots sorted by log Koa,
which is a predictor of air-dust partitioning (SI Figure S3). Of
the 34 analytes with sufficient data for comparison, 25 had
significant positive Kendall’s τ correlation estimates (p < 0.05).
Sorting correlation estimates by log Koa did not reveal any clear
patterns across chemical classes. Phthalates with significant
correlation estimates were DEP, DIBP, DBP, and BBP. Three
phthalates with the highest log Koa values (DHP, DEHP, and
DEHA) were not correlated. The only flame retardant with
sufficient data for comparison (PBDE 47) was significantly
positively correlated. Correlation estimates for PCB52 and
PCB105 were similar; however, the estimate for PCB52, which
has a lower log Koa, was significant (p = 0.03), while the
estimate for PCB105 was only marginally significant (p = 0.08).
PAHs with significant correlations were as follows: acenaph-
thene; fluoranthene; phenanthrene; dibenzothiophene; 3-, 9-,
and 1-methylphenanthrene; 2-methyl dibenzothiophene; and
fluoranthene. PAHs without significant correlations were as
follows: anthracene; 2-methylphenanthrene; pyrene; and 4,6-
dimethyl dibenzothiophene. Pesticides with significant positive
correlation estimates were as follows: chlorothalonil, o-phenyl-
phenol, chlorpyrifos, α-chlordane, diazinon, DDE, γ-chlordane,
DDT, cis-permethrin, and piperonyl butoxide. Propoxur is the
only pesticide without a significant correlation.
Dust/Air Ratios. To see the relative concentrations in house

dust and air across chemicals, we calculated ratios of measured
dust and total (measured) air concentrations for 40 compounds
with simultaneous detects (SI Figure S4). Ratios span 6 orders
of magnitude, with compounds with lower log Koa values having
smaller ratios and compounds with higher log Koa values having
higher ratios. There was a moderately strong correlation (ρ ≈
0.8) between log Koa and ratio of dust to air concentrations.
Also, compounds with higher log Koa values (>10) had lower
detection frequencies in air, except for the two phthalates
DEHP and DEHA, which are so abundant that they were
detected in most air and dust samples.
Exposure Rate by Pathway. We also estimated the relative

importance of dust exposure versus other household exposure
pathways by calculating exposure rates (ng/day) for dust
ingestion, dermal exposure through dust adherence, and
inhalation of indoor air (equations in SI). We assumed an
inhalation rate of 14.9 m3/day, an absorption fraction for air of
0.5, a dust ingestion rate of 0.064 g/day, a gastrointestinal
absorption fraction of 0.9, a dermal loading of 3.55 g/m2, a
dermal transfer coefficient of 0.06 m2/h, and a dermal
absorption fraction of 0.05 averaged over a 70 year lifespan.40,41

We calculated the fraction exposure to dust relative to total
indoor exposure for 40 compounds with simultaneous detects
(SI Figure S5). Dermal exposure via gas-phase absorption16,42 is
not accounted for in this model, potentially underestimating
the air exposure contribution, especially for compounds with
lower Koa values. For lower molecular weight compounds, such
as fluorene and DEP, inhalation is the main route of exposure;
whereas, for compounds with larger log Koa values such as
DEHP and DEHA, exposure to dust (dermal and ingestion)
dominates. However, for the majority of the SVOCs with a
wide range of log Koa values, exposure to dust and air are both
important.
Partitioning between Gas and Particle Phase in Air. Our

analysis of dust:air concentrations in relation to log Koa (SI
Figure S4) shows that chemicals with high log Koa tend to be
more abundant in dust, while those with low log Koa are more

abundant in air. We next used the Weschler and Nazaroff
partitioning model to see whether indoor air and dust
relationships are predictable so that one can be estimated
from the other. To do this, we used the partitioning model to
separate the measured air concentrations into gas-phase and
particle-phase concentrations. SI Figure S6 shows the relation-
ship of estimated gas to measured total air concentration by log
Koa. Using our data, we see that measured total air
concentrations comprise mostly gas-phase concentrations
(gas-phase to total air concentration ratios near 1) for log Koa
values up to approximately 10, consistent with Weschler and
Nazaroff and Schossler et al.15,18 At higher log Koa values, there
is increased variability in the contribution of gas-phase to total
air concentrations, and, at the highest log Koa values, total air
concentrations comprise mostly particulate phase concentra-
tions. This is expected since higher log Koa values indicate
greater partitioning to the octanol phase, a proxy for organic
matter in particulates.

Relationship of Gas Phase Air to Dust Concentrations.
Looking at the relationship between estimated gas-phase air
concentrations and dust concentrations, we found a significant
positive correlation across all compounds (τ =0.37, p < 0.05). A
mixed-effects model of log dust and log gas-phase air
concentrations with chemical designated as a random effect
also revealed a significant relationship between air and dust (β
= 0.34, p < 0.001). The estimated R2 value for the mixed-effects
model (R2 = 0.05) indicates that a substantial portion of
variation in the gas-phase air concentrations cannot be
explained by measured dust concentrations alone. We expanded
the mixed-effects model to include log Koa. As expected based
on the apparent relationship between dust/air concentrations
and log Koa (SI Figure S4), there is a significant negative
association between log Koa estimates and log gas-phase air
concentrations. Approximately 48% of the variation in air
concentrations is explained by dust and log Koa estimates. SI
Figure S7 shows dust and gas-phase air concentrations
categorized by rounded log Koa values. Compounds with
lower relative log Koa values (5−7) tend to lie toward the upper
left portion of the graph, with higher relative air concentrations
and lower relative dust concentrations; whereas, compounds
with higher relative log Koa values (10−12) tend to lie toward
the bottom right portion of the graph, with lower relative air
concentrations and higher relative dust concentrations.

Partitioning Model Validation. This is the first use of a
SVOC partitioning model applied to a range of SVOCs
measured simultaneously in indoor air and house dust in the
same study. We used our air and dust measurements for 17
chemicals to evaluate Weschler and Nazaroff’s air-dust
partitioning model (eq 2). We used our estimated gas-phase
concentrations to predict dust concentrations and then
compared predictions to measured dust concentrations. We
predicted dust concentrations for 17 compounds, mostly PAHs
and phthalates, detected in at least 50% of air and 50% of dust
samples (Figure 2). The predicted and measured concen-
trations are well correlated (R2 = 0.8), with a slope slightly
greater than one (β = 1.4). On the basis of the intercept (−0.4),
the predicted dust concentrations are, on average, 2.5 times
lower than measured concentrations. In fact, almost all of the
compounds are under-predicted at the median with the
exception of DEHA, DEHP, and chlorpyrifos. When DEHP
and DEHA are excluded from the model, the model fit
improves (R2 = 0.85), but the predicted concentrations are, on
average, now 6 times lower than the measured concentrations
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(results not shown). These data were also visualized by plotting
the ratios of predicted to measured dust concentrations sorted
by log Koa (SI Figure S8). There is variability in the ratios of
predicted and measured for each compound, with over a 10-

fold range for some compounds. Also apparent is the under-
prediction for PAHs and variability for phthalates.
The model performed reasonably well by predicting 80% of

the variability in dust concentrations. On average, dust levels
were under-predicted for most chemicals and this is particularly
true for PAHs. There are several possible explanations for this:
(1) sampling artifacts that result in underestimate of air
concentrations; (2) oxidation of PAHs on the air samples over
the 24 h sampling period; (3) the origin of the measured dust
particles since particles of ambient origin may have higher levels
of PAHs relative to other chemicals with primarily indoor
sources; and (4) sorption behaviors of PAHs to dust particles,
which is dependent upon the organic carbon vs black carbon
nature of the particle. Phthalates were both over- and under-
predicted in dust depending on the compound. DEHP and
DEHA, which have log Koa values >12, were overpredicted,
whereas the other phthalatesDEP, DIBP, DBP, and BBP
which have log Koa values <10, were under-predicted.
A potential explanation for imprecise prediction is inaccurate

Koa values. We used estimated log Koa values obtained from the
KOAWIN program in EPISuite. These estimated values likely
have the largest potential uncertainty in the prediction
models.15 While the overall accuracy of Koa estimation is
good (R2 = 0.957),43 estimates may be quite discrepant for
specific chemicals. For example, the estimated log Koa value for
BBP from KOAWIN is 9.018; however, Weschler and Nazaroff,
using the SPARC online calculator report an estimated log Koa

value for BBP of 11.6.15 These different Koa values lead to
substantially different dust concentration predictions (over 300-
fold). Similarly, perhaps the under-predictions for PAHs result
from systematic under-predictions of log Koa values for PAHs
due to algorithm limitations for these types of chemicals.

Figure 2. Predicted dust concentrations (micrograms/gram) versus
measured dust concentrations (micrograms/gram) for 17 SVOCs with
at least 50% detection frequency in both indoor air and dust.
Predictions made using measured air concentrations in the same
homes. Dashed line represents 1:1 line or perfect prediction.
Individual points shown (unshaded symbols); however, regression
model fit to median concentrations (large shaded circles).

Figure 3. Predicted air concentration (nanograms/cubic meter) from measured dust and measured air concentration for chemicals with at least 50%
detection frequency in dust. Predictions are presented next to measured concentrations to compare range of concentrations expected and observed.
Predictions are only made using detected dust concentrations. Red line represents study-specific maximum method reporting limit (MRL) for each
chemical (MRL calculated on mass basis; variations in MRL attributed to volume differences). Note log-scale.
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Partitioning Model As a Tool for Study Design. We then
used the partitioning model to predict total air concentrations
for a range of plausible dust concentrations and log Koa values
(SI Figure S9). This prediction model can support study design
by indicating detection limits that are needed to generate
detectable values. For example, lower molecular weight
phthalates (e.g., DEP) are typically detected in dust at central
tendency concentrations ranging from 10 to 100 μg/g and have
log Koa values of 7−9. Predicted air concentrations would range
from 100 to >10 000 ng/m3.
Finally, we used partitioning theory to predict air

concentrations for 22 compounds detected in the majority of
dust samples but detected less frequently in air (<50%) (Figure
3). We can use the predictions to evaluate reporting limit
requirements for future studies. For all but one compound
(propoxur), the minimum predicted air concentration was
lower by 2- to 100-fold than the MRL in the CAHES. In
general, we captured the upper end of the predicted air
concentration distributions. Instances when we did not detect
chemicals in air despite predictions greater than the MRL may
result from model failure or analytical issues. Model failure
includes violations of the equilibrium assumption or sorption
assumptions, whereas analytical issues may arise from poor
absorption onto sampling matrix or desorption during sampling
or storage.
Limitations. While a partitioning model provides some

important insights into the dynamics of SVOCs indoors and
provides opportunities to make more accurate exposure
estimates using fewer measurements, there are some limitations
to this work. First, in this analysis, we modeled only
compounds, mostly phthalates and PAHs, detected in ≥50%
of air and ≥50% of dust samples. This is because we wanted to
use central tendency estimates based on observed rather than
estimated data and because if we include all individual points in
the model, we bias toward chemicals with the highest detection
frequencies. While we were able to use house-specific estimates
for total suspended particles (TSP) in estimating the gas-phase
concentrations, we had to assume values for dust and particle
density and fraction organic matter.
There are also some limitations with the partitioning model

concept. Since the partitioning model assumes equilibrium
between air and dust, short-term variation in air concentrations,
usually measured over hours or days, may not be reflected in
dust measurements, which are thought to be stable over
months to years.44 Similarly, chemicals with high Koa may not
partition readily enough to achieve equilibrium. Also, by using
the octanol-air partition coefficient, we assume that octanol is
representative of organic matter in dust and particles, and that
chemicals will readily partition to the organic matter. This
assumption may not hold for chemicals found in nonorganic
material in the dust, such as observed by Webster et al. for BDE
209.45

Implications and Recommendations. Our analysis has
implications for modeling exposure pathways as well as for
sampling study design. For example, chemicals with large Koa
values (>10), especially if they are not found at relatively high
concentrations like phthalates, may be best measured using dust
sampling or air sampling that captures both the gas and
particulate phases. In contrast, chemicals with lower Koa values
(<10) would be readily measured in air samples. For many
SVOCs with Koa values between 5 and 10, partitioning theory
suggests, and our analysis confirms, that measurements in one
media (e.g., air) can be used to predict concentrations in other

media (e.g., dust) reasonably well. Our estimate of the relative
importance of dust versus air exposure pathways also revealed
that one particular medium does not dominate total exposures.
If a researcher is interested in a large number of chemicals with
a wide range of physical-chemical properties, then either air or
dust sampling may be able to provide information on exposure
source concentrations and route-specific exposures.
Researchers need reliable measurement methods that

represent household exposures to SVOCs; however, a standard
approach has not been established. Many comprehensive
exposure studies have used active air sampling, which collects
gas and particle-phase air, and field-technician vacuum dust
collection; however, both methods rely on trained personnel
and require electricity, making them infeasible in some
situations and more costly, particularly in large cohort studies.
Many large health studies that have a residential exposure
measure for SVOCs are using dust wipes in conjunction with
biological samples, despite relatively little validation.4,13,46 Dust
wipe samples involve wiping a specified area to collect dust and
surface SVOCs and analytical results are presented as chemical
mass per area. There are several disadvantages to dust wipes.
First, dust wipes cannot be collected as duplicates because once
a particular surface has been wiped another sample cannot be
retrieved, requiring that a second surface must be wiped.
Second, discretion in selecting wipe locations leads to a lack of
standardization, since dust loading as well as chemical
concentrations may vary across the surface. Studies of the
variations in dust wipe samples have mostly focused on lead,
with one studying finding coefficients of variation for dust
wipes in different areas of the home ranging from 0.55 to
1.53.47 Cost, standardization, precision, and relevance to
exposure and/or health effect all need to be considered when
selecting a residential exposure method.
Passive sampling, or diffusive sampling without the aid of a

pump, using semipermeable membrane devices, polyurethane
foam (PUF), or other matrices, has been explored by a few
researchers, generally demonstrating that they have potential as
low-cost versatile measurement tools for SVOCs.48−53 Despite
the promise of this technology, there has been limited
development or application of passive indoor sampling as an
exposure tool for environmental health studies. Our findings
that gas-phase air concentrations can be used to predict total air
and house dust concentrations support the potential utility of
this approach. A next step is to compare measured air
concentrations from passive air samples with measured dust
concentrations to investigate and validate this recommendation.
SVOCs from consumer products and building materials are

common in residential air and house dust. We found 40
simultaneously detected phthalates, flame retardants, PCBs,
PAHs, and pesticides in 49 homes in northern CA, and some
chemical classes such as phthalates and PAHs were abundant in
both air and dust. Because of their physical-chemical properties,
SVOCs redistribute throughout the indoor environment.
Resource-intense techniques such as active air sampling and
field-technician collected vacuum dust have been used
successfully in the past; however, these methods may be too
costly for large-scale cohort studies. Simpler methods are
needed. We applied a theoretical partitioning model to
empirical data measured in this study and found that we can
predict dust concentrations reasonably well from measured air
concentrations. On the basis of these findings and ease of
implementation, we conclude that passive air sampling, in
particular, may be a more standardized measure compared to
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surface wipes, and is less resource intensive to collect than
vacuum dust and active air samples. Validation of passive air
methods for SVOCs is a priority.

■ ASSOCIATED CONTENT
*S Supporting Information
Specific details for analytical methods; Quality Assurance/
Quality Control methods and results; exposure modeling;
measured air and dust concentrations; measured total air
concentrations versus dust concentrations with correlation
estimates; ratio of dust to air concentrations; relative exposures;
ratio of gas-phase air to total air concentrations; gas-phase air
versus dust concentrations with log Koa; ratios of predicted to
measured dust concentrations; and contour plot of predicted
air concentrations. This material is available free of charge via
the Internet at http://pubs.acs.org/

■ AUTHOR INFORMATION
Corresponding Author
*Tel: 617-332-4288; e-mail: dodson@silentspring.org.
Notes
The authors declare no competing financial interest.

■ ACKNOWLEDGMENTS
This work was supported by the National Institute of
Environmental Health Sciences (R25ES013258), New York
Community Trust, and the Swain Barber Foundation. The
content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes
of Health. We thank Communities for a Better Environment for
their collaboration as well as the participants. We thank Carla
Perez, Jessica Tovar, Wanna Wright, Andrea Samulon, Allan
Just, Sarah Dunagan, Laura Perovich, and Alice Yau for their
contributions to study planning, community involvement, data
collection and management, and chemical analysis.

■ REFERENCES
(1) Lorber, M. Exposure of Americans to polybrominated diphenyl
ethers. J. Expo. Sci. Environ. Epidemiol. 2008, 18 (1), 2−19.
(2) Rudel, R. A.; Perovich, L. J. Endocrine disrupting chemicals in
indoor and outdoor air. Atmos. Environ. 2009, 43 (1), 170−181.
(3) Adibi, J.; Whyatt, R. Characterization of phthalate exposure
among pregnant women assessed by repeat air and urine samples.
Environ. Health Perspect. 2008, 116 (4), 467−473.
(4) Bradman, A.; Whyatt, R. M. Characterizing exposures to
nonpersistent pesticides during pregnancy and early childhood in
the National Children’s Study: a review of monitoring and
measurement methodologies. Environ. Health Perspect 2005, 113 (8),
1092−1099.
(5) Wambaugh, J. F.; Setzer, R. W.; Reif, D. M.; Gangwal, S.;
Mitchell-Blackwood, J.; Arnot, J. A.; Joliet, O.; Frame, A.; Rabinowitz,
J.; Knudsen, T. B.; Judson, R. S.; Egeghy, P.; Vallero, D.; Cohen Hubal,
E. A. High-throughput models for exposure-based chemical prioritiza-
tion in the ExpoCast project. Environ. Sci. Technol. 2013, 47 (15),
8479−8488.
(6) Egeghy, P. P.; Judson, R.; Gangwal, S.; Mosher, S.; Smith, D.;
Vail, J.; Cohen Hubal, E. A. The exposure data landscape for
manufactured chemicals. Sci. Total Environ. 2012, 414, 159−166.
(7) Mitchell, J.; Arnot, J. A.; Jolliet, O.; Georgopoulos, P. G.;
Isukapalli, S.; Dasgupta, S.; Pandian, M.; Wambaugh, J.; Egeghy, P.;
Cohen Hubal, E. A.; Vallero, D. A. Comparison of modeling
approaches to prioritize chemicals based on estimates of exposure
and exposure potential. Sci. Total Environ. 2013, 458−460, 555−567.
(8) Weschler, C. J.; Nazaroff, W. W. Semivolatile organic compounds
in indoor environments. Atmos. Environ. 2008, 42 (40), 9018−9040.

(9) Rudel, R. A.; Camann, D. E.; Spengler, J. D.; Korn, L. R.; Brody,
J. G. Phthalates, alkylphenols, pesticides, polybrominated diphenyl
ethers, and other endocrine-disrupting compounds in indoor air and
dust. Environ. Sci. Technol. 2003, 37 (20), 4543−4553.
(10) Brody, J. G.; Morello-Frosch, R. A.; Zota, A. R.; Brown, P.;
Perez, C.; Rudel, R. Linking exposure assessment science with policy
objectives for environmental justice and breast cancer advocacy: The
Northern California Household Exposure Study. Am. J. Public Health
2009, 99 (Suppl 3), S600−S609.
(11) Rudel, R. A.; Dodson, R. E.; Perovich, L. J.; Morello-Frosch, R.;
Camann, D. E.; Zuniga, M. M.; Yau, A. Y.; Just, A. C.; Brody, J. G.
Semivolatile endocrine disrupting compounds in paired indoor and
outdoor air in two northern California communities. Environ. Sci.
Technol. 2010, 44, 6583−6590.
(12) Blanchard, O.; Glorennec, P.; Mercier, F.; Bonvallot, N.;
Chevrier, C.; Ramalho, O.; Mandin, C.; Bot, B. L. Semivolatile organic
compounds in indoor air and settled dust in 30 French dwellings.
Environ. Sci. Technol. 2014, 48 (7), 3959−3969.
(13) Fenske, R. A.; Bradman, A.; Whyatt, R. M.; Wolff, M. S.; Barr,
D. B. Lessons learned for the assessment of children’s pesticide
exposure: Critical sampling and analytical issues for future studies.
Environ. Health Perspect. 2005, 113 (10), 1455−1462.
(14) Lioy, P. J.; Freeman, C. G.; Millette, J. R. Dust: A metric for use
in residential and building exposure assessment and source character-
ization. Environ. Health Perspect. 2002, 110, 969−983.
(15) Weschler, C. J.; Nazaroff, W. W. SVOC partitioning between
the gas phase and settled dust indoors. Atmos. Environ. 2010, 44 (30),
3609−3620.
(16) Weschler, C. J.; Nazaroff, W. W. SVOC exposure indoors: Fresh
look at dermal pathways. Indoor Air 2012, 22 (5), 356−377.
(17) Weschler, C. J.; Salthammer, T.; Fromme, H. Partitioning of
phthalates among the gas phase, airborne particles and settled dust in
indoor environments. Atmos. Environ. 2008, 42 (7), 1449−1460.
(18) Schossler, P.; Schripp, T.; Salthammer, T.; Bahadir, M. Beyond
phthalates: Gas phase concentrations and modeled gas/particle
distribution of modern plasticizers. Sci. Total Environ. 2011, 409
(19), 4031−4038.
(19) Cohen Hubal, E. A.; Richard, A.; Aylward, L.; Edwards, S.;
Gallagher, J.; Goldsmith, M. R.; Isukapalli, S.; Tornero-Velez, R.;
Weber, E.; Kavlock, R. Advancing exposure characterization for
chemical evaluation and risk assessment. J. Toxicol. Environ. Health B
Crit. Rev. 2010, 13 (2−4), 299−313.
(20) Dodson, R. E.; Perovich, L. J.; Covaci, A.; Van den Eede, N.;
Ionas, A. C.; Dirtu, A. C.; Brody, J. G.; Rudel, R. A. After the PBDE
phase-out: A broad suite of flame retardants in repeat house dust
samples from California. Environ. Sci. Technol. 2012, 46 (24), 13056−
13066.
(21) Rudel, R. A.; Brody, J. G.; Spengler, J. D.; Vallarino, J.; Geno, P.
W.; Sun, G.; Yau, A. Identification of selected hormonally active agents
and animal mammary carcinogens in commercial and residential air
and dust samples. J. Air Waste Manage. Assoc. 2001, 51 (4), 499−513.
(22) Newton, E.; Rudel, R. Estimating correlation with multiply
censored data arising from the adjustment of singly censored data.
Environ. Sci. Technol. 2007, 41 (1), 221−228.
(23) U.S. EPA, Estimation Programs Interface Suite for Microsoft
Windows Version 4. In United States Environmental Protection
Agency: Washington, DC, 2013.
(24) Long, C. M.; Suh, H. H.; Koutrakis, P. Characterization of
indoor particle sources using continuous mass and size monitors. J. Air
Waste Manage. Assoc. 2000, 50 (7), 1236−1250.
(25) Fromme, H.; Lahrz, T.; Piloty, M.; Gebhart, H.; Oddoy, A.;
Ruden, H. Occurrence of phthalates and musk fragrances in indoor air
and dust from apartments and kindergartens in Berlin (Germany).
Indoor Air 2004, 14 (3), 188−195.
(26) Kubwabo, C.; Rasmussen, P. E.; Fan, X.; Kosarac, I.; Wu, F.;
Zidek, A.; Kuchta, S. L. Analysis of selected phthalates in Canadian
indoor dust collected using household vacuum and standardized
sampling techniques. Indoor Air 2013, 23 (6), 506−514.

Environmental Science & Technology Article

dx.doi.org/10.1021/es502988r | Environ. Sci. Technol. 2015, 49, 113−122121

http://pubs.acs.org/
mailto:dodson@silentspring.org


(27) Shin, H. M.; McKone, T. E.; Nishioka, M. G.; Fallin, M. D.;
Croen, L. A.; Hertz-Picciotto, I.; Newschaffer, C. J.; Bennett, D. H.
Determining source strength of semivolatile organic compounds using
measured concentrations in indoor dust. Indoor Air 2013, 24 (3),
260−271.
(28) Kolarik, B.; Naydenov, K.; Larsson, M.; Bornehag, C. G.;
Sundell, J. The association between phthalates in dust and allergic
diseases among Bulgarian children. Environ. Health Perspect. 2008, 116
(1), 98−103.
(29) Hwang, H. M.; Park, E. K.; Young, T. M.; Hammock, B. D.
Occurance of endocrine-disrupting chemicals in indoor dust. Sci. Total
Environ. 2008, 404, 26−35.
(30) Zota, A. R.; Rudel, R. A.; Morello-Frosch, R. A.; Brody, J. G.
Elevated house dust and serum concentrations of PBDEs in California:
Unintended consequences of furniture flammability standards?
Environ. Sci. Technol. 2008, 42 (21), 8158−8164.
(31) Zota, A. R.; Rudel, R. A.; Morello-Frosch, R. A.; Brody, J. G.
Response to comment on “Elevated house dust and serum
concentrations of PBDEs in California”: Unintended consequences
of furniture flammability standards? Environ. Sci. Technol. 2009, 43,
2661−2662.
(32) Quiros-Alcala, L.; Bradman, A.; Nishioka, M.; Harnly, M. E.;
Hubbard, A.; McKone, T. E.; Eskenazi, B. Concentrations and loadings
of polybrominated diphenyl ethers in dust from low-income
households in California. Environ. Int. 2011, 37 (3), 592−596.
(33) Rudel, R. A.; Dodson, R. E.; Newton, E.; Zota, A. R.; Brody, J.
G. Correlations between urinary phthalate metabolites and phthalates,
estrogenic compounds 4-butyl phenol and o-phenyl phenol, and some
pesticides in home indoor air and house dust. Epidemiology 2008, 19
(6), S332−S332.
(34) Ward, M. H.; Colt, J. S.; Metayer, C.; Gunier, R. B.; Lubin, J.;
Crouse, V.; Nishioka, M. G.; Reynolds, P.; Buffler, P. A. Residential
exposure to polychlorinated biphenyls and organochlorine pesticides
and risk of childhood leukemia. Environ. Health Perspect. 2009, 117
(6), 1007−1013.
(35) Roberts, J. W.; Wallace, L. A.; Camann, D. P.; Dickey, P.;
Gilbert, S. G.; Lewis, R. G.; Takaro, T. K. Monitoring and Reducing
Exposure of Infants to Pollutants in House Dust. Rev. Environ. Contam.
Toxicol. 2009, 201, 1−39.
(36) Camann, D. E.; Colt, J. S.; Teitelbaum, S. L.; Rudel, R. A.; Hart,
R. M.; Gammon, M. D. In Pesticide and PAH Distributions in House
Dust from Seven Areas of U.S.A.; Society of Environmental Toxicology
and Chemistry (SETAC): Nashville, TN, 2000.
(37) Maertens, R. M.; Bailey, J.; White, P. A. The mutagenic hazards
of settled house dust: A review. Mutat. Res.-Rev. Mutat. Res. 2004, 567
(2−3), 401−425.
(38) U.S. Environmental Protection Agency Methoxychlor Reregis-
tration Eligibility Decision (RED). http://www.epa.gov/oppsrrd1/
REDs/methoxychlor_red.htm.
(39) U.S. Environmental Protection Agency R.E.D. FACTS:
Bendiocarb; EPA 738-F-99-010; Office of Prevention, Pesticides and
Toxic Substances: 1999.
(40) Egeghy, P. P.; Lorber, M. An assessment of the exposure of
Americans to perfluorooctane sulfonate: a comparison of estimated
intake with values inferred from NHANES data. J. Expo Sci. Environ.
Epidemiol. 2011, 21 (2), 150−168.
(41) U.S. EPA Exposure Factors Handbook; U.S. Environmental
Protection Agency: Washington, DC, 2011.
(42) Weschler, C. J.; Nazaroff, W. W. Dermal uptake of organic
vapors commonly found in indoor air. Environ. Sci. Technol. 2014, 48
(2), 1230−1237.
(43) Meylan, W. M.; Howard, P. H. Estimating octanol-air partition
coefficients with octanol-water partition coefficients and Henry’s law
constants. Chemosphere 2005, 61 (5), 640−644.
(44) Butte, W.; Heinzow, B. Pollutants in house dust as indicators of
indoor contamination. Rev. Environ. Contam. Toxicol. 2002, 175, 1−46.
(45) Webster, T. F.; Harrad, S.; Millette, J. R.; Holbrook, R. D.;
Davis, J. M.; Stapleton, H. M.; Allen, J. G.; McClean, M. D.; Ibarra, C.;
Abdallah, M. A.; Covaci, A. Identifying transfer mechanisms and

sources of decabromodiphenyl ether (BDE 209) in indoor environ-
ments using environmental forensic microscopy. Environ. Sci. Technol.
2009, 43 (9), 3067−3072.
(46) Erickson, B. Children’s study faces tough year. Chem. Eng. News
September 27, 2010, 2010; pp 43−45.
(47) Sterling, D. A.; Roegner, K. C.; Lewis, R. D.; Luke, D. A.;
Wilder, L. C.; Burchette, S. M. Evaluation of four sampling methods
for determining exposure of children to lead-contaminated household
dust. Environ. Res. 1999, 81 (2), 130−141.
(48) Bartkow, M. E.; Booij, K.; Kennedy, K. E.; Muller, J. F.; Hawker,
D. W. Passive air sampling theory for semivolatile organic compounds.
Chemosphere 2005, 60 (2), 170−176.
(49) Gale, R. W.; Cranor, W. L.; Alvarez, D. A.; Huckins, J. A.; Petty,
J. D.; Robertson, G. L. Semivolatile organic compounds in residential
air along the Arizona−Mexico border. Environ. Sci. Technol. 2009, 43,
3054−3060.
(50) Hayward, S. J.; Gouin, T.; Wania, F. Comparison of four active
and passive sampling techniques for pesticides in air. Environ. Sci.
Technol. 2010, 44 (9), 3410−3416.
(51) Shoeib, M.; Harner, T. Characterization and comparison of
three passive air samplers for persistent organic pollutants. Environ. Sci.
Technol. 2002, 36 (19), 4142−4151.
(52) Waite, D. T.; Droneck, N. R.; Tuduri, L.; Sproull, J. F.; Chau, D.
F.; Quiring, D. V. Comparison of active versus passive atmospheric
samplers for some current-use pesticides. Bull. Environ. Contam.
Toxicol. 2005, 74 (6), 1011−1018.
(53) Wilford, B. H.; Harner, T.; Zhu, J.; Shoeib, M.; Jones, K. C.
Passive sampling survey of polybrominated diphenyl ether flame
retardants in indoor and outdoor air in Ottawa, Canada: Implications
for sources and exposure. Environ. Sci. Technol. 2004, 38 (20), 5312−
5318.

Environmental Science & Technology Article

dx.doi.org/10.1021/es502988r | Environ. Sci. Technol. 2015, 49, 113−122122

http://www.epa.gov/oppsrrd1/REDs/methoxychlor_red.htm
http://www.epa.gov/oppsrrd1/REDs/methoxychlor_red.htm


Toxic-Free Future 
1/13/17 
 
Di-n-pentyl phthalate (DPP) (CAS # 131-18-0) 
 
Toxic-Free Future petitioned Washington’s Department of Ecology (Ecology) to add di-n-pentyl 
phthalate (DPP) (CAS # 131-18-0) to Washington’s reporting list of Chemicals of High Concern for 
Children (CHCC).  Ecology has communicated that it there is not enough new exposure potential 
information on DPP to add it to the CHCC list.  Toxic-Free Future is therefore submitting more 
information on the exposure potential of DPP.  This information meets the following criteria 
communicated by Ecology as demonstrating exposure potential: peer reviewed scientific study of the 
chemical reported in humans, peer reviewed scientific study of the chemical reported in house or 
daycare dust or indoor air. 
 
Exposure Potential: 
 
(Chi, Xia et al. 2016) looked at 15 phthalates in indoor air of traffic micro-environments in Hangzou, 
China.  Phthalate esters are semi-volatile and exist in both gas- and particle-phases in indoor air.  DPP 
was detected in all gas and particle air samples detected in buses, subways, taxis, and private cars in 
levels ranging from 468.61 – 163,503 ng/m3 in gas and from 403.67 – 2411.8 ng/m3 in particle phase. 
The number of air samples collected from busses, subways, taxis, and private cars was 105, 40, 30, and 
60 respectively. 
 
(Dodson, Camann et al. 2015) analyzed 49 house dust samples from different homes in northern 
California for 58 target analytes.  DPP was detected in 12% of the samples over the method reporting 
limit, with concentrations ranging up to 2.2 ug/g (ppm).   
 
(Hartmann, Uhl et al. 2015) looked at phthalates in the urine of Austrian children and adults, including 
DnPeP (DPP) and its metabolite MnPeP.  MnPeP was detected in 6.5% of one group of 31 children, in 
5.5% of another group of 220 children, however the levels were below the level of quantification.  
MnPeP was also detected in 4.4% of a group of 272 adults with levels ranging up to 2.9 ug/L and in 4.1% 
of a group of senior citizens with levels ranging up to 2.0 ug/L*. 
 
(Kasper-Sonnenberg, Koch et al. 2014) looked at a metabolite of DnPeP (DPP), MnPeP in two groups of 
German children.  MnPeP was detected in urine samples of 7.4% of 465 children tested (concentration 
range not reported)**. 
 
(Silva, Furr et al. 2011) looked at urinary biomarkers for DPP metabolism in rats and humans.  MHPP was 
the major urinary metabolic byproduct of DPP in experiments in rats; rats and humans metabolize 
phthalates in a similar way. MHPP is considered a suitable biomarker of DPP. In urine samples from 45 
adult humans (United States) MHPP was identified in 29% of the samples at levels of <LOD to 8 ng/mL. 
 
* Dipentyl phthalate (CAS # 131-18-0) is banned from cosmetics in the EU.  This ban was published in 
2009, and effective in 2013 (The European Parliament and the Council of the European Union 2009).  
Recruitment for the (Hartmann, Uhl et al. 2015) study took place in 2010 and 2012 after the ban was 
published.  And,  
** Recruitment for the (Kasper-Sonnenberg, Koch et al. 2014) study occurred from 2006 – 2010. 
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REGULATION (EC) No 1223/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 30 November 2009

on cosmetic products

(recast)

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EURO
PEAN UNION,

Having regard to the Treaty establishing the European Commu
nity, and in particular Article 95 thereof,

Having regard to the proposal from the Commission,

Having regard to the opinion of the European Economic and 
Social Committee

(1)  OJ C 27, 3.2.2009, p. 34.

 (1),

Acting in accordance with the procedure laid down in Article 251 
of the Treaty

(2)  Opinion of the European Parliament of 24 March 2009 (not yet pub
lished in the Official Journal) and Council Decision of 20  November
2009.

 (2),

Whereas:

(1) Council Directive 76/768/EEC of 27  July 1976 on the 
approximation of the laws of the Member States relating to 
cosmetic products

(3)  OJ L 262, 27.9.1976, p. 169.

 (3) has been significantly amended on 
several occasions. Since further amendments are to be 
made, in this particular case it should be recast as one 
single text in the interests of clarity.

(2) A Regulation is the appropriate legal instrument as it 
imposes clear and detailed rules which do not give room 
for diverging transposition by Member States. Moreover, a 
Regulation ensures that legal requirements are imple
mented at the same time throughout the Community.

(3) This Regulation aims at simplifying procedures and 
streamlining terminology, thereby reducing administrative 
burden and ambiguities. Moreover, it strengthens certain 
elements of the regulatory framework for cosmetics, such 
as in-market control, with a view to ensuring a high level 
of protection of human health.

(4) This Regulation comprehensively harmonises the rules in 
the Community in order to achieve an internal market for 
cosmetic products while ensuring a high level of protec
tion of human health.

(5) The environmental concerns that substances used in cos
metic products may raise are considered through the appli
cation of Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 2006 con
cerning the Registration, Evaluation, Authorisation and 
Restriction of Chemicals (REACH) and establishing a Euro
pean Chemicals Agency

(4)  OJ L 396, 30.12.2006, p. 1.

 (4), which enables the assessment 
of environmental safety in a cross-sectoral manner.

(6) This Regulation relates only to cosmetic products and not 
to medicinal products, medical devices or biocidal prod
ucts. The delimitation follows in particular from the 
detailed definition of cosmetic products, which refers both 
to their areas of application and to the purposes of their 
use.

(7) The assessment of whether a product is a cosmetic prod
uct has to be made on the basis of a case-by-case assess
ment, taking into account all characteristics of the product. 
Cosmetic products may include creams, emulsions, lotions, 
gels and oils for the skin, face masks, tinted bases (liquids, 
pastes, powders), make-up powders, after-bath powders, 
hygienic powders, toilet soaps, deodorant soaps, perfumes, 
toilet waters and eau de Cologne, bath and shower prepa
rations (salts, foams, oils, gels), depilatories, deodorants 
and anti-perspirants, hair colorants, products for waving, 
straightening and fixing hair, hair-setting products, hair-
cleansing products (lotions, powders, shampoos), hair-
conditioning products (lotions, creams, oils), hairdressing 
products (lotions, lacquers, brilliantines), shaving products 
(creams, foams, lotions), make-up and products removing 
make-up, products intended for application to the lips, 
products for care of the teeth and the mouth, products for 
nail care and make-up, products for external intimate 
hygiene, sunbathing products, products for tanning with
out sun, skin-whitening products and anti-wrinkle 
products.

(8) The Commission should define the categories of cosmetic 
products which are relevant for the application of this 
Regulation.

(9) Cosmetic products should be safe under normal or reason
ably foreseeable conditions of use. In particular, a risk-
benefit reasoning should not justify a risk to human health.
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(10) The presentation of a cosmetic product and in particular its 
form, odour, colour, appearance, packaging, labelling, vol
ume or size should not endanger health and safety of con
sumers due to confusion with foodstuffs, in accordance 
with Council Directive 87/357/EEC of 25  June 1987 on 
the approximation of the laws of the Member States con
cerning products which, appearing to be other than they 
are, endanger the health or safety of consumers

(1)  OJ L 192, 11.7.1987, p. 49.

 (1).

(11) In order to establish clear responsibilities, each cosmetic 
product should be linked to a responsible person estab
lished within the Community.

(12) Ensuring traceability of a cosmetic product throughout the 
whole supply chain helps to make market surveillance sim
pler and more efficient. An efficient traceability system 
facilitates market surveillance authorities’ task of tracing 
economic operators.

(13) It is necessary to determine under which conditions a dis
tributor is to be considered as the responsible person.

(14) All legal or natural persons in the wholesale trade as well 
as retailers selling directly to the consumer are covered by 
reference to the distributor. The obligations of the distribu
tor should therefore be adapted to the respective role and 
part of the activity of each of these operators.

(15) The European cosmetics sector is one of the industrial 
activities affected by counterfeiting, which may increase 
risks to human health. Member States should pay particu
lar attention to the implementation of horizontal Commu
nity legislation and measures regarding counterfeit 
products in the field of cosmetic products, for example 
Council Regulation (EC) No  1383/2003 of 22  July 2003 
concerning customs action against goods suspected of 
infringing certain intellectual property rights and the mea
sures to be taken against goods found to have infringed 
such rights

(2)  OJ L 196, 2.8.2003, p. 7.

 (2) and Directive 2004/48/EC of the European 
parliament and of the Council of 29  April 2004 on the 
enforcement of intellectual property rights

(3)  OJ L 157, 30.4.2004, p. 45.

 (3). In-market 
controls represent a powerful means of identifying prod
ucts that do not comply with the requirements of this 
Regulation.

(16) To ensure their safety, cosmetic products placed on the 
market should be produced according to good manufac
turing practice.

(17) For the purpose of effective market surveillance, a product 
information file should be made readily accessible, at one 
single address within the Community, to the competent 
authority of the Member State where the file is located.

(18) In order to be comparable and of high quality, the results 
of the non-clinical safety studies carried out for the pur
poses of assessing the safety of a cosmetic product should 
comply with the relevant Community legislation.

(19) It should be made clear which information is to be made 
available to the competent authorities. That information 
should include all the necessary particulars relating to iden
tity, quality, safety for human health and the effects claimed 
for the cosmetic product. In particular, this product infor
mation should include a cosmetic product safety report 
documenting that a safety assessment has been conducted.

(20) To ensure the uniform application and control of the 
restrictions for substances, sampling and analysis should 
be carried out in a reproducible and standardised manner.

(21) The term ‘mixture’ as defined in this Regulation should 
have the same meaning as the term ‘preparation’ previ
ously used in Community legislation.

(22) For reasons of effective market surveillance, the competent 
authorities should be notified of certain information about 
the cosmetic product placed on the market.

(23) In order to allow for rapid and appropriate medical treat
ment in the event of difficulties, the necessary information 
about the product formulation should be submitted to poi
son control centres and assimilated entities, where such 
centres have been established by Member States to that 
end.

(24) In order to keep administrative burdens to a minimum, the 
notified information for competent authorities, poison 
control centres and assimilated entities should be submit
ted centrally for the Community by way of an electronic 
interface.

(25) In order to ensure a smooth transition to the new elec
tronic interface, economic operators should be allowed to 
notify the information required in accordance with this 
Regulation before its date of application.

(26) The general principle of the responsibility of the manufac
turer or importer for the safety of the product should be 
supported by restrictions of some substances in Annexes II 
and  III. Moreover, substances which are intended to be 
used as colorants, preservatives and UV-filters should be 
listed in the Annexes IV, V and VI respectively in order to 
be allowed for these uses.
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(27) To avoid ambiguities, it should be clarified that the list of 
allowed colorants contained in Annex  IV includes only 
substances which colour through absorption and reflection 
and not substances which colour through photolumines
cence, interference, or chemical reaction.

(28) To address safety concerns raised, Annex IV, which is cur
rently restricted to skin colorants, should also include hair 
colorants once the risk assessment of these substances by 
the Scientific Committee for Consumer Safety (SCCS) set 
up by Commission Decision 2008/721/EC of 5  Septem
ber 2008 setting up an advisory structure of Scientific 
Committees and experts in the field of consumer safety, 
public health and the environment

(1)  OJ L 241, 10.9.2008, p. 21.

 (1) has been finalised. 
To this end, the Commission should have the possibility to 
include hair colorants in the scope of that Annex by the 
comitology procedure.

(29) The use of nanomaterials in cosmetic products may 
increase with the further development of technology. In 
order to ensure a high level of consumer protection, free 
movement of goods and legal certainty for manufacturers, 
it is necessary to develop a uniform definition for nanoma
terials at international level. The Community should 
endeavour to reach an agreement on a definition in appro
priate international fora. Should such an agreement be 
reached, the definition of nanomaterials in this Regulation 
should be adapted accordingly.

(30) At present, there is inadequate information on the risks 
associated with nanomaterials. In order to better assess 
their safety the SCCS should provide guidance in coopera
tion with relevant bodies on test methodologies which take 
into account specific characteristics of nanomaterials.

(31) The Commission should regularly review the provisions on 
nanomaterials in the light of scientific progress.

(32) Given the hazardous properties of substances classified as 
carcinogenic, mutagenic or toxic for reproduction (CMR), 
category  1A, 1B and  2, pursuant to Regulation (EC) 
No  1272/2008 of the European Parliament and of the 
Council of 16  December 2008 on classification, labelling 
and packaging of substances and mixtures

(2)  OJ L 353, 31.12.2008, p. 1.

 (2), their use in 
cosmetic products should be prohibited. However, as a 
hazardous property of a substance does not necessarily 
always entail a risk, there should be a possibility to allow 
the use of substances classified as CMR 2 substances where, 
in view of exposure and concentration, they have been 
found safe for use in cosmetic products by the SCCS and 
are regulated by the Commission in the Annexes to this 
Regulation. With regard to substances which are classified 

as CMR 1A or 1B substances, there should be a possibility, 
in the exceptional case that these substances comply with 
food safety requirements, inter alia as a result of their natu
rally occurring in food, and that no suitable alternative 
substances exist, to use such substances in cosmetic prod
ucts on the condition that such use has been found safe by 
the SCCS. Where such conditions are met, the Commission 
should amend the relevant Annexes to this Regulation 
within 15 months of classification of substances as CMR 
1A or 1B substances under Regulation (EC) No 1272/2008. 
Such substances should be continuously reviewed by the 
SCCS.

(33) A safety assessment of substances, particularly those clas
sified as CMR 1A or  1B substances, should consider the 
overall exposure to such substances stemming from all 
sources. At the same time, for those involved in producing 
safety assessments, it is essential that there be a harmon
ised approach to the development and use of such overall 
exposure estimates. In consequence, the Commission, in 
close cooperation with the SCCS, the European Chemicals 
Agency (ECHA), the European Food Safety Authority 
(EFSA) and other relevant stakeholders, should, as a matter 
of urgency, carry out a review and develop guidance 
regarding the production and use of overall exposure esti
mates for these substances.

(34) The assessment by the SCCS of the use of substances clas
sified as CMR 1A and 1B in cosmetic products should also 
take into account the exposure to those substances of vul
nerable population groups, such as children under three 
years of age, elderly people, pregnant and breast-feeding 
women and persons with compromised immune 
responses.

(35) The SCCS should give opinions where appropriate on the 
safety of use of nanomaterials in cosmetic products. These 
opinions should be based on full information being made 
available by the responsible person.

(36) Action by the Commission and Member States relating to 
the protection of human health should be based on the 
precautionary principle.

(37) In order to ensure product safety, prohibited substances 
should be acceptable at trace levels only if they are tech
nologically inevitable with correct manufacturing pro
cesses and provided that the product is safe.

(38) The Protocol on protection and welfare of animals annexed 
to the Treaty provides that the Community and the Mem
ber States are to pay full regard to the welfare requirements 
of animals in the implementation of Community policies, 
in particular with regard to the internal market.
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(39) Council Directive 86/609/EEC of 24  November 1986 on 
the approximation of laws, regulations and administrative 
provisions of the Member States regarding the protection 
of animals used for experimental and other scientific pur
poses

(1)  OJ L 358, 18.12.1986, p. 1.

 (1) established common rules for the use of animals 
for experimental purposes within the Community and laid 
down the conditions under which such experiments must 
be carried out in the territory of the Member States. In par
ticular, Article  7 of that Directive requires that animal 
experiments be replaced by alternative methods, where 
such methods exist and are scientifically satisfactory.

(40) The safety of cosmetic products and their ingredients may 
be ensured through the use of alternative methods which 
are not necessarily applicable to all uses of chemical ingre
dients. Therefore, the use of such methods by the whole 
cosmetic industry should be promoted and their adoption 
at Community level ensured, where such methods offer an 
equivalent level of protection to consumers.

(41) The safety of finished cosmetic products can already be 
ensured on the basis of knowledge of the safety of the 
ingredients that they contain. Provisions prohibiting ani
mal testing of finished cosmetic products should therefore 
be laid down. The application, in particular by small and 
medium-sized enterprises, of both test methods and assess
ment procedures for relevant available data, including the 
use of read-across and weight-of-evidence approaches, 
which do not involve the use of animals for assessing the 
safety of finished cosmetic products could be facilitated by 
Commission guidelines.

(42) It will gradually become possible to ensure the safety of 
ingredients used in cosmetic products by using non-animal 
alternative methods validated at Community level, or 
approved as being scientifically validated, by the European 
Centre for the Validation of Alternative Methods (ECVAM) 
and with due regard to the development of validation 
within the Organisation for Economic Cooperation and 
Development (OECD). After consulting the SCCS as 
regards the applicability of the validated alternative meth
ods to the field of cosmetic products, the Commission 
should immediately publish the validated or approved 
methods recognised as being applicable to such ingredi
ents. In order to achieve the highest possible degree of ani
mal protection, a deadline should be set for the 
introduction of a definitive prohibition.

(43) The Commission established timetables of deadlines up 
to  11  March 2009 for prohibiting the marketing of cos
metic products, the final formulation, ingredients or com
binations of ingredients which have been tested on 
animals, and for prohibiting each test currently carried out 
using animals. In view, however, of tests concerning 
repeated-dose toxicity, reproductive toxicity and toxicoki
netics, it is appropriate for the final deadline for prohibit
ing the marketing of cosmetic products for which those 

tests are used to be 11 March 2013. On the basis of annual 
reports, the Commission should be authorised to adapt the 
timetables within the abovementioned maximum time 
limit.

(44) Better coordination of resources at Community level will 
contribute to increasing the scientific knowledge indis
pensable for the development of alternative methods. It is 
essential, for this purpose, that the Community continue 
and increase its efforts and take the measures necessary for 
the promotion of research and the development of new 
non-animal alternative methods, in particular within its 
Framework Programmes for research.

(45) The recognition by third countries of alternative methods 
developed in the Community should be encouraged. In 
order to achieve this objective, the Commission and the 
Member States should take all appropriate steps to facili
tate acceptance of such methods by the OECD. The Com
mission should also endeavour, within the framework of 
European Community cooperation agreements, to obtain 
recognition of the results of safety tests carried out in the 
Community using alternative methods so as to ensure that 
the export of cosmetic products for which such methods 
have been used is not hindered and to prevent or avoid 
third countries requiring the repetition of such tests using 
animals.

(46) Transparency is needed regarding the ingredients used in 
cosmetic products. Such transparency should be achieved 
by indication of the ingredients used in a cosmetic prod
uct on its packaging. Where for practical reasons it is 
impossible to indicate the ingredients on the packaging, 
such information should be enclosed so that the consumer 
has access to this information.

(47) A glossary of common ingredient names should be com
piled by the Commission to ensure uniform labelling and 
to facilitate identification of cosmetics ingredients. This 
glossary should not be intended to constitute a limitative 
list of substances used in cosmetic products.

(48) In order to inform consumers, cosmetic products should 
bear precise and easily understandable indications con
cerning their durability for use. Given that consumers 
should be informed of the date until which the cosmetic 
product will continue to fulfil its initial function and 
remain safe, it is important to know the date of minimum 
durability, i.e. the date by which it is best to use the prod
uct. Where the minimum durability is more than 30 
months, the consumer should be informed of the period of 
time after opening that the cosmetic product may be used 
without any harm to the consumer. However, this require
ment should not apply where the concept of the durability 
after opening is not relevant, that is to say for single-use 
products, products not at risk of deterioration or products 
which do not open.
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(49) A number of substances have been identified by the SCCS 
as likely to cause allergic reactions and it will be necessary 
to restrict their use and/or impose certain conditions con
cerning them. In order to ensure that consumers are 
adequately informed, the presence of these substances 
should be mentioned in the list of ingredients and consum
ers’ attention should be drawn to the presence of these 
ingredients. This information should improve the diagno
sis of contact allergies among consumers and should 
enable them to avoid the use of cosmetic products which 
they do not tolerate. For substances which are likely to 
cause allergy to a significant part of the population, other 
restrictive measures such as a ban or a restriction of con
centration should be considered.

(50) In the safety assessment of a cosmetic product it should be 
possible to take into account results of risk assessments 
that have been carried out in other relevant areas. The use 
of such data should be duly substantiated and justified.

(51) The consumer should be protected from misleading claims 
concerning efficacy and other characteristics of cosmetic 
products. In particular Directive 2005/29/EC of the Euro
pean Parliament and of the Council of 11 May 2005 con
cerning unfair business-to-consumer commercial practices 
in the internal market

(1)  OJ L 149, 11.6.2005, p. 22.

 (1) is applicable. Furthermore, the 
Commission, in cooperation with Member States, should 
define common criteria in relation to specific claims for 
cosmetic products.

(52) It should be possible to claim on a cosmetic product that 
no animal testing was carried out in relation to its devel
opment. The Commission, in consultation with the Mem
ber States, has developed guidelines to ensure that 
common criteria are applied in the use of claims and that 
an aligned understanding of the claims is reached, and in 
particular that such claims do not mislead the consumer. 
In developing such guidelines, the Commission has also 
taken into account the views of the many small and 
medium-sized enterprises which make up the majority of 
the ‘non-animal testing’ producers, relevant non-
governmental organisations, and the need for consumers 
to be able to make practical distinctions between products 
on the basis of animal testing criteria.

(53) In addition to the labelled information, consumers should 
be given the possibility to request certain product-related 
information from the responsible person in order to make 
informed product choices.

(54) Effective market surveillance is necessary in order to ensure 
that the provisions of this Regulation are respected. To this 
end, serious undesirable effects should be notified and 
competent authorities should have a possibility to request 
from the responsible person a list of cosmetic products 

containing substances which have raised serious doubts in 
terms of safety.

(55) This Regulation is without prejudice to the possibility for 
Member States to regulate, in compliance with Community 
law, the notification by health professionals or consumers 
of serious undesirable effects to the competent authorities 
of Member States.

(56) This Regulation is without prejudice to the possibility for 
Member States to regulate, in compliance with Community 
law, the establishment of economic operators in the area 
of cosmetic products.

(57) In case of non-compliance with this Regulation, a clear and 
efficient procedure for the withdrawal and recall of prod
ucts may be necessary. This procedure should, where pos
sible, build upon existing Community rules for unsafe 
goods.

(58) In order to address cosmetic products which, despite com
plying with the provisions of this Regulation, might endan
ger human health, a safeguard procedure should be 
introduced.

(59) The Commission should provide indications for the uni
form interpretation and application of the concept of seri
ous risks in order to facilitate the consistent 
implementation of this Regulation.

(60) In order to comply with principles of good administrative 
practices, any decision by a competent authority in the 
framework of market surveillance should be duly 
substantiated.

(61) In order to ensure effective in-market control, a high 
degree of administrative cooperation amongst the compe
tent authorities is necessary. This concerns in particular 
mutual assistance in the verification of product informa
tion files located in another Member State.

(62) The Commission should be assisted by the SCCS, an inde
pendent risk assessment body.

(63) The measures necessary for the implementation of this 
Regulation should be adopted in accordance with Council 
Decision 1999/468/EC of 28  June 1999 laying down the 
procedures for the exercise of implementing powers con
ferred on the Commission

(2)  OJ L 184, 17.7.1999, p. 23.

 (2).

(64) In particular, power should be conferred on the Commis
sion to adapt the Annexes to this Regulation to technical 
progress. Since those measures are of general scope and are 
designed to amend non-essential elements of this Regula
tion they must be adopted in accordance with the regula
tory procedure with scrutiny provided for in Article 5a of 
Decision 1999/468/EC.
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(65) When, on imperative grounds of urgency, the normal time-
limits for the regulatory procedure with scrutiny cannot be 
complied with, the Commission should be able to apply 
the urgency procedure provided for in Article  5a(6) of 
Decision 1999/468/EC for the adoption of certain mea
sures relating to CMRs, nanomaterials and potential risks 
to human health.

(66) Member States should lay down provisions on penalties 
applicable to infringements of the provisions of this Regu
lation and ensure that they are implemented. Those penal
ties should be effective, proportionate and dissuasive.

(67) Economic operators as well as Member States and the 
Commission need sufficient time to adapt to the changes 
introduced by this Regulation. Therefore it is appropriate 
to provide for a sufficient transitional period for that adap
tation. However, in order to ensure a smooth transition, 
economic operators should be allowed to place on the 
market cosmetic products which comply with this Regu
lation before the expiry of that transitional period.

(68) In order to enhance the safety of cosmetic products and 
strengthen the market surveillance, cosmetic products 
placed on the market after the date of application of this 
Regulation should comply with its obligations regarding 
safety assessment, the product information file and notifi
cation, even if similar obligations have already been ful
filled under Directive 76/768/EEC.

(69) Directive 76/768/EEC should be repealed. However, in 
order to ensure appropriate medical treatment in the event 
of difficulties and to ensure market surveillance, the infor
mation received pursuant to Article 7(3) and Article 7a(4) 
of Directive 76/768/EEC concerning cosmetic products 
should be kept by the competent authorities for a certain 
period of time and the information kept by the responsible 
person should remain available for the same period of 
time.

(70) This Regulation should be without prejudice to the obliga
tions of the Member States relating to the time-limits for 
transposition into national law of the Directives set out in 
Part B of Annex IX.

(71) Since the objective of this Regulation, namely the achieve
ment of the internal market and a high level of protection 
of human health through the compliance of cosmetic 
products with the requirements laid down in this Regula
tion, cannot be sufficiently achieved by the Member States 
and can therefore, by reason of the scale of the action, be 
better achieved at Community level, the Community may 
adopt measures, in accordance with the principle of sub
sidiarity, as set out in Article 5 of the Treaty. In accordance 
with the principle of proportionality, as set out in that 
Article, this Regulation does not go beyond what is neces
sary in order to achieve that objective,

HAVE ADOPTED THIS REGULATION:

CHAPTER I

SCOPE, DEFINITIONS

Article 1

Scope and objective

This Regulation establishes rules to be complied with by any cos
metic product made available on the market, in order to ensure 
the functioning of the internal market and a high level of protec
tion of human health.

Article 2

Definitions

1. For the purposes of this Regulation, the following defini
tions shall apply: 

(a) ‘cosmetic product’ means any substance or mixture intended 
to be placed in contact with the external parts of the human 
body (epidermis, hair system, nails, lips and external genital 
organs) or with the teeth and the mucous membranes of the 
oral cavity with a view exclusively or mainly to cleaning 
them, perfuming them, changing their appearance, protect
ing them, keeping them in good condition or correcting body 
odours;

(b) ‘substance’ means a chemical element and its compounds in 
the natural state or obtained by any manufacturing process, 
including any additive necessary to preserve its stability and 
any impurity deriving from the process used but excluding 
any solvent which may be separated without affecting the 
stability of the substance or changing its composition;

(c) ‘mixture’ means a mixture or solution composed of two or 
more substances;

(d) ‘manufacturer’ means any natural or legal person who manu
factures a cosmetic product or has such a product designed 
or manufactured, and markets that cosmetic product under 
his name or trademark;

(e) ‘distributor’ means any natural or legal person in the supply 
chain, other than the manufacturer or the importer, who 
makes a cosmetic product available on the Community 
market;

(f) ‘end user’ means either a consumer or professional using the 
cosmetic product;

(g) ‘making available on the market’ means any supply of a cos
metic product for distribution, consumption or use on the 
Community market in the course of a commercial activity, 
whether in return for payment or free of charge;

(h) ‘placing on the market’ means the first making available of a 
cosmetic product on the Community market;
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(i) ‘importer’ means any natural or legal person established 
within the Community, who places a cosmetic product from 
a third country on the Community market;

(j) ‘harmonised standard’ means a standard adopted by one of 
the European standardisation bodies listed in Annex  I to 
Directive 98/34/EC of the European Parliament and of the 
Council of 22  June 1998 laying down a procedure for the 
provision of information in the field of technical standards 
and regulations and of rules on information society ser
vices

(1)  OJ L 204, 21.7.1998, p. 37.

 (1) on the basis of a request made by the Commission 
in accordance with Article 6 of that Directive;

(k) ‘nanomaterial’ means an insoluble or biopersistant and inten
tionally manufactured material with one or more external 
dimensions, or an internal structure, on the scale from 1 
to 100 nm;

(l) ‘preservatives’ means substances which are exclusively or 
mainly intended to inhibit the development of micro-
organisms in the cosmetic product;

(m) ‘colorants’ means substances which are exclusively or mainly 
intended to colour the cosmetic product, the body as a whole 
or certain parts thereof, by absorption or reflection of visible 
light; in addition, precursors of oxidative hair colorants shall 
be deemed colorants;

(n) ‘UV-filters’ means substances which are exclusively or mainly 
intended to protect the skin against certain UV radiation by 
absorbing, reflecting or scattering UV radiation;

(o) ‘undesirable effect’ means an adverse reaction for human
health attributable to the normal or reasonably foreseeable
use of a cosmetic product;

(p) ‘serious undesirable effect’ means an undesirable effect which
results in temporary or permanent functional incapacity, dis
ability, hospitalisation, congenital anomalies or an immedi
ate vital risk or death;

(q) ‘withdrawal’ means any measure aimed at preventing the
making available on the market of a cosmetic product in the
supply chain;

(r) ‘recall’ means any measure aimed at achieving the return of a
cosmetic product that has already been made available to the
end user;

(s) ‘frame formulation’ means a formulation which lists the cat
egory or function of ingredients and their maximum concen
tration in the cosmetic product or gives relevant quantitative
and qualitative information whenever a cosmetic product is
not covered or only partially covered by such a formulation.
The Commission shall provide indications for the establish
ment of the frame formulation and adapt them regularly to
technical and scientific progress.

2. For the purposes of point (a) of paragraph 1, a substance or
mixture intended to be ingested, inhaled, injected or implanted
into the human body shall not be considered to be a cosmetic
product.

3. In view of the various definitions of nanomaterials pub
lished by different bodies and the constant technical and scien
tific developments in the field of nanotechnologies, the
Commission shall adjust and adapt point  (k) of paragraph  1 to
technical and scientific progress and to definitions subsequently
agreed at international level. That measure, designed to amend
non-essential elements of this Regulation, shall be adopted in
accordance with the regulatory procedure with scrutiny referred
to in Article 32(3).

CHAPTER II

SAFETY, RESPONSIBILITY, FREE MOVEMENT

Article 3

Safety

A cosmetic product made available on the market shall be safe for
human health when used under normal or reasonably foreseeable
conditions of use, taking account, in particular, of the following:

(a) presentation including conformity with Directive
87/357/EEC;

(b) labelling;

(c) instructions for use and disposal;

(d) any other indication or information provided by the respon
sible person defined in Article 4.

The provision of warnings shall not exempt persons defined in
Articles  2 and  4 from compliance with the other requirements
laid down in this Regulation.

Article  4

Responsible person

1. Only cosmetic products for which a legal or natural person
is designated within the Community as ‘responsible person’ shall
be placed on the market.

2. For each cosmetic product placed on the market, the respon
sible person shall ensure compliance with the relevant obligations
set out in this Regulation.

3. For a cosmetic product manufactured within the Commu
nity, and not subsequently exported and imported back into the
Community, the manufacturer established within the Community
shall be the responsible person. 
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The manufacturer may designate, by written mandate, a person
established within the Community as the responsible person who
shall accept in writing. 

4. Where, for a cosmetic product manufactured within the
Community, and not subsequently exported and imported back
into the Community, the manufacturer is established outside the
Community, he shall designate, by written mandate, a person
established within the Community as the responsible person who
shall accept in writing.

5. For an imported cosmetic product, each importer shall be
the responsible person for the specific cosmetic product he places
on the market. 

The importer may, by written mandate, designate a person estab
lished within the Community as the responsible person who shall
accept in writing. 

6. The distributor shall be the responsible person where he
places a cosmetic product on the market under his name or trade
mark or modifies a product already placed on the market in such
a way that compliance with the applicable requirements may be
affected. 

The translation of information relating to a cosmetic product
already placed on the market shall not be considered as a modi
fication of that product of such a nature that compliance with the
applicable requirements of this Regulation may be affected. 

Article 5

Obligations of responsible persons

1. Responsible persons shall ensure compliance with
Articles 3, 8, 10, 11, 12, 13, 14, 15, 16, 17, 18, Article 19(1),(2)
and (5), as well as Articles 20, 21, 23 and 24.

2. Responsible persons who consider or have reason to believe
that a cosmetic product which they have placed on the market is
not in conformity with this Regulation shall immediately take the
corrective measures necessary to bring that product into confor
mity, withdraw it or recall it, as appropriate. 

Furthermore, where the cosmetic product presents a risk to
human health, responsible persons shall immediately inform the
competent national authorities of the Member States in which
they made the product available and of the Member State in which
the product information file is readily accessible, giving details, in
particular, of the non-compliance and of the corrective measures
taken. 

3. Responsible persons shall cooperate with these authorities,
at the request of the latter, on any action to eliminate the risks
posed by cosmetic products which they have made available on
the market. In particular, responsible persons shall, further to a
reasoned request from a competent national authority, provide it

with all the information and documentation necessary to demon
strate the conformity of specific aspects of the product, in a lan
guage which can be easily understood by that authority.

Article 6

Obligations of distributors

1. In the context of their activities, when making a cosmetic
product available on the market, distributors shall act with due
care in relation to applicable requirements.

2. Before making a cosmetic product available on the market
distributors shall verify that: 

— the labelling information provided for in Article 19(1)(a), (e)
and (g) and Article 19(3) and (4) is present,

— the language requirements provided for in Article  19(5) are
fulfilled,

— the date of minimum durability specified, where applicable
under Article 19(1), has not passed.

3. Where distributors consider or have reason to believe that: 

— a cosmetic product is not in conformity with the require
ments laid down in this Regulation, they shall not make the
product available on the market until it has been brought
into conformity with the applicable requirements,

— a cosmetic product which they have made available on the
market is not in conformity with this Regulation, they shall
make sure that the corrective measures necessary to bring
that product into conformity, withdraw it or recall it, as
appropriate, are taken.

Furthermore, where the cosmetic product presents a risk to
human health, distributors shall immediately inform the respon
sible person and the competent national authorities of the Mem
ber States in which they made the product available, giving details,
in particular, of the non-compliance and of the corrective mea
sures taken.

4. Distributors shall ensure that, while a product is under their
responsibility, storage or transport conditions do not jeopardise
its compliance with the requirements set out in this Regulation.

5. Distributors shall cooperate with competent authorities, at
the request of the latter, on any action to eliminate the risks posed
by products which they have made available on the market. In
particular, distributors shall, further to a reasoned request from a
competent national authority, provide it with all the information
and documentation necessary to demonstrate the conformity of
the product with the requirements listed under paragraph 2, in a
language which can be easily understood by that authority.
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Article 7

Identification within the supply chain

At the request of a competent authority:

— responsible persons shall identify the distributors to whom
they supply the cosmetic product,

— the distributor shall identify the distributor or the responsible
person from whom, and the distributors to whom, the cos
metic product was supplied.

This obligation shall apply for a period of three years following
the date on which the batch of the cosmetic product was made
available to the distributor.

Article  8

Good manufacturing practice

1. The manufacture of cosmetic products shall comply with
good manufacturing practice with a view to ensuring the objec
tives of Article 1.

2. Compliance with good manufacturing practice shall be pre
sumed where the manufacture is in accordance with the relevant
harmonised standards, the references of which have been pub
lished in the Official Journal of the European Union.

Article 9

Free movement

Member States shall not, for reasons related to the requirements
laid down in this Regulation, refuse, prohibit or restrict the mak
ing available on the market of cosmetic products which comply
with the requirements of this Regulation.

CHAPTER III

SAFETY ASSESSMENT, PRODUCT INFORMATION FILE,
NOTIFICATION

Article 10

Safety assessment

1. In order to demonstrate that a cosmetic product complies
with Article 3, the responsible person shall, prior to placing a cos
metic product on the market, ensure that the cosmetic product
has undergone a safety assessment on the basis of the relevant
information and that a cosmetic product safety report is set up in
accordance with Annex I. 

The responsible person shall ensure that: 

(a) the intended use of the cosmetic product and the anticipated
systemic exposure to individual ingredients in a final formu
lation are taken into account in the safety assessment;

(b) an appropriate weight-of-evidence approach is used in the
safety assessment for reviewing data from all existing sources;

(c) the cosmetic product safety report is kept up to date in view
of additional relevant information generated subsequent to
placing the product on the market.

The first subparagraph shall also apply to cosmetic products that
have been notified under Directive 76/768/EEC.

The Commission, in close cooperation with all stakeholders, shall
adopt appropriate guidelines to enable undertakings, in particu
lar small and medium-sized enterprises, to comply with the
requirements laid down in Annex  I. Those guidelines shall be
adopted in accordance with the regulatory procedure referred to
in Article 32(2).

2. The cosmetic product safety assessment, as set out in Part B
of Annex  I shall be carried out by a person in possession of a
diploma or other evidence of formal qualifications awarded on
completion of a university course of theoretical and practical
study in pharmacy, toxicology, medicine or a similar discipline, or
a course recognised as equivalent by a Member State.

3. Non-clinical safety studies referred to in the safety assess
ment according to paragraph  1 and carried out after 30  June
1988 for the purpose of assessing the safety of a cosmetic prod
uct shall comply with Community legislation on the principles of
good laboratory practice, as applicable at the time of performance
of the study, or with other international standards recognised as
being equivalent by the Commission or the ECHA.

Article 11

Product information file

1. When a cosmetic product is placed on the market, the
responsible person shall keep a product information file for it.
The product information file shall be kept for a period of ten years
following the date on which the last batch of the cosmetic prod
uct was placed on the market.

2. The product information file shall contain the following
information and data which shall be updated as necessary: 

(a) a description of the cosmetic product which enables the
product information file to be clearly attributed to the cos
metic product;

(b) the cosmetic product safety report referred to in Article 10(1);

(c) a description of the method of manufacturing and a state
ment on compliance with good manufacturing practice
referred to in Article 8;
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(d) where justified by the nature or the effect of the cosmetic
product, proof of the effect claimed for the cosmetic product;

(e) data on any animal testing performed by the manufacturer,
his agents or suppliers, relating to the development or safety
assessment of the cosmetic product or its ingredients, includ
ing any animal testing performed to meet the legislative or
regulatory requirements of third countries.

3. The responsible person shall make the product information
file readily accessible in electronic or other format at his address
indicated on the label to the competent authority of the Member
State in which the file is kept. 

The information contained in the product information file shall
be available in a language which can be easily understood by the
competent authorities of the Member State. 

4. The requirements provided in paragraphs  1 to  3 of this
Article shall also apply to cosmetic products that have been noti
fied under Directive 76/768/EEC.

Article  12

Sampling and analysis

1. Sampling and analysis of cosmetic products shall be per
formed in a reliable and reproducible manner.

2. In the absence of any applicable Community legislation,
reliability and reproducibility shall be presumed if the method
used is in accordance with the relevant harmonised standards, the
references of which have been published in the Official Journal of
the European Union.

Article 13

Notification

1. Prior to placing the cosmetic product on the market the
responsible person shall submit, by electronic means, the follow
ing information to the Commission: 

(a) the category of cosmetic product and its name or names,
enabling its specific identification;

(b) the name and address of the responsible person where the
product information file is made readily accessible;

(c) the country of origin in the case of import;

(d) the Member State in which the cosmetic product is to be
placed on the market;

(e) the contact details of a physical person to contact in the case
of necessity;

(f) the presence of substances in the form of nanomaterials and:

(i) their identification including the chemical name (IUPAC)
and other descriptors as specified in point 2 of the Pre
amble to Annexes II to VI to this Regulation;

(ii) the reasonably foreseeable exposure conditions;

(g) the name and the Chemicals Abstracts Service (CAS) or EC
number of substances classified as carcinogenic, mutagenic
or toxic for reproduction (CMR), of category 1A or 1B, under
Part 3 of Annex VI to Regulation (EC) No 1272/2008;

(h) the frame formulation allowing for prompt and appropriate
medical treatment in the event of difficulties.

The first subparagraph shall also apply to cosmetic products noti
fied under Directive 76/768/EEC.

2. When the cosmetic product is placed on the market, the
responsible person shall notify to the Commission the original
labelling, and, where reasonably legible, a photograph of the cor
responding packaging.

3. As from 11 July 2013, a distributor who makes available in
a Member State a cosmetic product already placed on the market
in another Member State and translates, on his own initiative, any
element of the labelling of that product in order to comply with
national law, shall submit, by electronic means, the following
information to the Commission:

(a) the category of cosmetic product, its name in the Member
State of dispatch and its name in the Member State in which
it is made available, enabling its specific identification;

(b) the Member State in which the cosmetic product is made
available;

(c) his name and address;

(d) the name and address of the responsible person where the
product information file is made readily accessible..

4. Where a cosmetic product has been placed on the market
before 11  July 2013 but is no longer placed on the market as
from that date, and a distributor introduces that product in a
Member State after that date, that distributor shall communicate
the following to the responsible person:

(a) the category of cosmetic product, its name in the Member
State of dispatch and its name in the Member State in which
it is made available, enabling its specific identification;

(b) the Member State in which the cosmetic product is made
available;
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(c) his name and address.

On the basis of that communication, the responsible person shall
submit to the Commission, by electronic means, the information
referred to in paragraph  1 of this Article, where notifications
according to Article  7(3) and Article  7a (4) of Directive
76/768/EEC have not been carried out in the Member State in
which the cosmetic product is made available.

5. The Commission shall, without delay, make the information
referred to in points (a) to (g) of paragraph 1, and in paragraphs 2
and 3 available electronically to all competent authorities. 

That information may be used by competent authorities only for
the purposes of market surveillance, market analysis, evaluation
and consumer information in the context of Articles  25, 26
and 27. 

6. The Commission shall, without delay, make the information
referred to in paragraphs 1, 2 and 3 available electronically to poi
son centres or similar bodies, where such centres or bodies have
been established by Member States. 

That information may be used by those bodies only for the pur
poses of medical treatment. 

7. Where any of the information set out in paragraphs  1, 3
and 4 changes, the responsible person or the distributor shall pro
vide an update without delay.

8. The Commission may, taking into account technical and
scientific progress and specific needs related to market surveil
lance, amend paragraphs 1 to 7 by adding requirements. 

Those measures, designed to amend non-essential elements of this
Regulation, shall be adopted in accordance with the regulatory
procedure with scrutiny referred to in Article 32(3). 

CHAPTER IV

RESTRICTIONS FOR CERTAIN SUBSTANCES

Article 14

Restrictions for substances listed in the Annexes

1. Without prejudice to Article 3, cosmetic products shall not
contain any of the following: 

(a) prohibited substances

— prohibited substances listed in Annex II;

(b) restricted substances

— restricted substances which are not used in accordance 
with the restrictions laid down in Annex III;

(c) colorants

(i) colorants other than those listed in Annex IV and colo
rants which are listed there but not used in accordance 
with the conditions laid down in that Annex, except for 
hair colouring products referred to in paragraph 2;

(ii) without prejudice to points  (b), (d)(i) and  (e)(i), sub
stances which are listed in Annex  IV but which are not 
intended to be used as colorants, and which are not used 
in accordance with the conditions laid down in that 
Annex;

(d) preservatives

(i) preservatives other than those listed in Annex V and pre
servatives which are listed there but not used in accor
dance with the conditions laid down in that Annex;

(ii) without prejudice to points  (b), (c)(i) and  (e)(i), sub
stances listed in Annex V but which are not intended to 
be used as preservatives, and which are not used in 
accordance with the conditions laid down in that Annex;

(e) UV-filters

(i) UV-filters other than those listed in Annex  VI and 
UV-filters which are listed there but not used in accor
dance with the conditions laid down in that Annex;

(ii) without prejudice to points  (b), (c)(i) and  (d)(i), sub
stances listed in Annex VI but which are not intended to 
be used as UV-filters and which are not used in accor
dance with the conditions laid down in that Annex.

2. Subject to a decision of the Commission to extend the scope 
of Annex  IV to hair colouring products, such products shall not 
contain colorants intended to colour the hair, other than those 
listed in Annex IV and colorants intended to colour the hair which 
are listed there but not used in accordance with the conditions 
laid down in that Annex. 

The decision of the Commission referred to in the first subpara
graph, designed to amend non-essential elements of this Regula
tion, shall be adopted in accordance with the regulatory procedure 
with scrutiny referred to in Article 32(3). 

Article 15

Substances classified as CMR substances

1. The use in cosmetic products of substances classified as 
CMR substances, of category 2, under Part 3 of Annex VI to Regu
lation (EC) No  1272/2008 shall be prohibited. However, a sub
stance classified in category 2 may be used in cosmetic products 
where the substance has been evaluated by the SCCS and found 
safe for use in cosmetic products. To these ends the Commission 
shall adopt the necessary measures in accordance with the regu
latory procedure with scrutiny referred to in Article 32(3) of this 
Regulation.
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2. The use in cosmetic products of substances classified as 
CMR substances, of category 1A or 1B under Part 3 of Annex VI 
to Regulation (EC) No 1272/2008 shall be prohibited. 

However, such substances may be used in cosmetic products by 
way of exception where, subsequent to their classification as CMR 
substances of category  1A or  1B under Part 3 of Annex  VI to 
Regulation (EC) No  1272/2008, all of the following conditions 
are fulfilled: 

(a) they comply with the food safety requirements as defined in 
Regulation (EC) No  178/2002 of the European Parliament 
and of the Council of 28 January 2002 laying down the gen
eral principles and requirements of food law, establishing the 
European Food Safety Authority and laying down procedures 
in matters of food safety

(1)  OJ L 31, 1.2.2002, p. 1.

 (1);

(b) there are no suitable alternative substances available, as docu
mented in an analysis of alternatives;

(c) the application is made for a particular use of the product 
category with a known exposure; and

(d) they have been evaluated and found safe by the SCCS for use 
in cosmetic products, in particular in view of exposure to 
these products and taking into consideration the overall 
exposure from other sources, taking particular account of 
vulnerable population groups.

Specific labelling in order to avoid misuse of the cosmetic prod
uct shall be provided in accordance with Article  3 of this Regu
lation, taking into account possible risks linked to the presence of 
hazardous substances and the routes of exposure.

In order to implement this paragraph, the Commission shall 
amend the Annexes to this Regulation in accordance with the 
regulatory procedure with scrutiny referred to in Article 32(3) of 
this Regulation within 15 months of the inclusion of the sub
stances concerned in Part 3 of Annex  VI to Regulation (EC) 
No 1272/2008.

On imperative grounds of urgency, the Commission may use the 
urgency procedure referred to in Article 32(4) of this Regulation.

The Commission shall mandate the SCCS to re-evaluate those 
substances as soon as safety concerns arise, and at the latest five 
years after their inclusion in Annexes III to VI to this Regulation, 
and at least every subsequent five years.

3. By 11  January 2012, the Commission shall ensure that 
appropriate guidance is developed with the aim of enabling a har
monised approach to the development and use of overall expo
sure estimates in assessing the safe use of CMR substances. This 
guidance shall be developed in consultation with the SCCS, the 

ECHA, the EFSA and other relevant stakeholders, drawing, as 
appropriate, on relevant best practice.

4. When Community or internationally agreed criteria for 
identifying substances with endocrine-disrupting properties are 
available, or at the latest on 11  January 2015, the Commission 
shall review this Regulation with regard to substances with 
endocrine-disrupting properties.

Article 16

Nanomaterials

1. For every cosmetic product that contains nanomaterials, a 
high level of protection of human health shall be ensured.

2. The provisions of this Article do not apply to nanomateri
als used as colorants, UV-filters or preservatives regulated under 
Article 14, unless expressly specified.

3. In addition to the notification under Article  13, cosmetic 
products containing nanomaterials shall be notified to the Com
mission by the responsible person by electronic means six months 
prior to being placed on the market, except where they have 
already been placed on the market by the same responsible per
son before 11 January 2013.

In the latter case, cosmetic products containing nanomaterials 
placed on the market shall be notified to the Commission by the 
responsible person between 11  January 2013 and 11  July 2013 
by electronic means, in addition to the notification in Article 13.

The first and the second subparagraphs shall not apply to cos
metic products containing nanomaterials that are in conformity 
with the requirements set out in Annex III.

The information notified to the Commission shall contain at least 
the following:

(a) the identification of the nanomaterial including its chemical 
name (IUPAC) and other descriptors as specified in point  2 
of the Preamble to Annexes II to VI;

(b) the specification of the nanomaterial including size of par
ticles, physical and chemical properties;

(c) an estimate of the quantity of nanomaterial contained in cos
metic products intended to be placed on the market per year;

(d) the toxicological profile of the nanomaterial;

(e) the safety data of the nanomaterial relating to the category of 
cosmetic product, as used in such products;

(f) the reasonably foreseeable exposure conditions.
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The responsible person may designate another legal or natural 
person by written mandate for the notification of nanomaterials 
and shall inform the Commission thereof.

The Commission shall provide a reference number for the sub
mission of the toxicological profile, which may substitute the 
information to be notified under point (d).

4. In the event that the Commission has concerns regarding 
the safety of a nanomaterial, the Commission shall, without delay, 
request the SCCS to give its opinion on the safety of such nano
material for use in the relevant categories of cosmetic products 
and on the reasonably foreseeable exposure conditions. The Com
mission shall make this information public. The SCCS shall deliver 
its opinion within six months of the Commission’s request. Where 
the SCCS finds that any necessary data is lacking, the Commis
sion shall request the responsible person to provide such data 
within an explicitly stated reasonable time, which shall not be 
extended. The SCCS shall deliver its final opinion within six 
months of submission of additional data. The opinion of the SCCS 
shall be made publicly available.

5. The Commission may, at any time, invoke the procedure in 
paragraph 4 where it has any safety concerns, for example due to 
new information supplied by a third party.

6. Taking into account the opinion of the SCCS, and where 
there is a potential risk to human health, including when there is 
insufficient data, the Commission may amend Annexes II and III.

7. The Commission may, taking into account technical and 
scientific progress, amend paragraph 3 by adding requirements.

8. The measures, referred to in paragraphs  6 and  7, designed 
to amend non-essential elements of this Regulation, shall be 
adopted in accordance with the regulatory procedure with scru
tiny referred to in Article 32(3).

9. On imperative grounds of urgency the Commission may 
use the procedure referred to in Article 32(4).

10. The following information shall be made available by the 
Commission: 

(a) By 11 January 2014, the Commission shall make available a 
catalogue of all nanomaterials used in cosmetic products 
placed on the market, including those used as colorants, 
UV-filters and preservatives in a separate section, indicating 
the categories of cosmetic products and the reasonably fore
seeable exposure conditions. This catalogue shall be regularly 
updated thereafter and be made publicly available.

(b) The Commission shall submit to the European Parliament 
and the Council an annual status report, which will give 
information on developments in the use of nanomaterials in 

cosmetic products within the Community, including those 
used as colorants, UV-filters and preservatives in a separate 
section. The first report shall be presented by 11  July 2014 
The report update shall summarise, in particular, the new 
nanomaterials in new categories of cosmetic products, the 
number of notifications, the progress made in developing 
nano-specific assessment methods and safety assessment 
guides, and information on international cooperation 
programmes.

11. The Commission shall regularly review the provisions of 
this Regulation concerning nanomaterials in the light of scientific 
progress and shall, where necessary, propose suitable amend
ments to those provisions. 

The first review shall be undertaken by 11 July 2018.

Article 17

Traces of prohibited substances

The non-intended presence of a small quantity of a prohibited 
substance, stemming from impurities of natural or synthetic 
ingredients, the manufacturing process, storage, migration from 
packaging, which is technically unavoidable in good manufactur
ing practice, shall be permitted provided that such presence is in 
conformity with Article 3.

CHAPTER V

ANIMAL TESTING

Article 18

Animal testing

1. Without prejudice to the general obligations deriving from 
Article 3, the following shall be prohibited: 

(a) the placing on the market of cosmetic products where the 
final formulation, in order to meet the requirements of this 
Regulation, has been the subject of animal testing using a 
method other than an alternative method after such alterna
tive method has been validated and adopted at Community 
level with due regard to the development of validation within 
the OECD;

(b) the placing on the market of cosmetic products containing 
ingredients or combinations of ingredients which, in order to 
meet the requirements of this Regulation, have been the sub
ject of animal testing using a method other than an alterna
tive method after such alternative method has been validated 
and adopted at Community level with due regard to the 
development of validation within the OECD;

(c) the performance within the Community of animal testing of 
finished cosmetic products in order to meet the requirements 
of this Regulation;

NE9002.21.22



Official Journal of the European Union 22.12.2009

(d) the performance within the Community of animal testing of 
ingredients or combinations of ingredients in order to meet 
the requirements of this Regulation, after the date on which 
such tests are required to be replaced by one or more vali
dated alternative methods listed in Commission Regulation 
(EC) No 440/2008 of 30 May 2008 laying down test meth
ods pursuant to Regulation (EC) No 1907/2006 of the Euro
pean Parliament and of the Council on the Registration, 
Evaluation, Authorisation and Restriction of Chemicals 
(REACH)

(1)  OJ L 142, 31.5.2008, p. 1.

 (1) or in Annex VIII to this Regulation.

2. The Commission, after consulting the SCCS and the Euro
pean Centre for the Validation of Alternative Methods (ECVAM) 
and with due regard to the development of validation within the 
OECD, has established timetables for the implementation of the 
provisions under points (a), (b) and (d) of paragraph 1, including 
deadlines for the phasing-out of the various tests. The timetables 
were made available to the public on 1 October 2004 and sent to 
the European Parliament and the Council. The period for imple
mentation was limited to 11 March 2009 in relation to points (a), 
(b) and (d) of paragraph 1.

In relation to the tests concerning repeated-dose toxicity, repro
ductive toxicity and toxicokinetics, for which there are no alter
natives yet under consideration, the period for implementation of 
paragraph 1(a) and (b) shall be limited to 11 March 2013.

The Commission shall study possible technical difficulties in com
plying with the ban in relation to tests, in particular those con
cerning repeated-dose toxicity, reproductive toxicity and 
toxicokinetics, for which there are no alternatives yet under con
sideration. Information about the provisional and final results of 
these studies forms part of the yearly reports presented pursuant 
to Article 35.

On the basis of these annual reports, the timetables established as 
referred to in the first subparagraph, could be adapted up 
to 11 March 2009 in relation to the first subparagraph and may 
be adapted up to  11  March 2013 in relation to the second sub
paragraph and after consultation of the entities referred to in the 
first subparagraph.

The Commission shall study progress and compliance with the 
deadlines as well as possible technical difficulties in complying 
with the ban. Information about the provisional and final results 
of the Commission studies forms part of the yearly reports pre
sented pursuant to Article 35. If these studies conclude, at the lat
est two years prior to the end of the maximum period referred to 
in the second subparagraph, that for technical reasons one or 
more tests referred to in that subparagraph will not be developed 
and validated before the expiry of the period referred to therein it 
shall inform the European Parliament and the Council and shall 
put forward a legislative proposal in accordance with Article 251 
of the Treaty.

In exceptional circumstances, where serious concerns arise as 
regards the safety of an existing cosmetic ingredient, a Member 
State may request the Commission to grant a derogation from 

paragraph 1. The request shall contain an evaluation of the situ
ation and indicate the measures necessary. On this basis, the 
Commission may, after consulting the SCCS and by means of a 
reasoned decision, authorise the derogation. That authorisation 
shall lay down the conditions associated with this derogation in 
terms of specific objectives, duration and reporting of the results.

A derogation shall be granted only where:

(a) the ingredient is in wide use and cannot be replaced by 
another ingredient capable of performing a similar function;

(b) the specific human health problem is substantiated and the 
need to conduct animal tests is justified and is supported by 
a detailed research protocol proposed as the basis for the 
evaluation.

The decision on the authorisation, the conditions associated with 
it and the final result achieved shall be part of the annual report 
presented by the Commission in accordance with Article 35.

The measures referred to in the sixth subparagraph, designed to 
amend non-essential elements of this Regulation, shall be adopted 
in accordance with the regulatory procedure with scrutiny 
referred to in Article 32(3).

3. For the purposes of this Article and Article 20: 

(a) ‘finished cosmetic product’ means the cosmetic product in its 
final formulation, as placed on the market and made avail
able to the end user, or its prototype;

(b) ‘prototype’ means a first model or design that has not been 
produced in batches, and from which the finished cosmetic 
product is copied or finally developed.

CHAPTER VI

CONSUMER INFORMATION

Article 19

Labelling

1. Without prejudice to other provisions in this Article, cos
metic products shall be made available on the market only where 
the container and packaging of cosmetic products bear the fol
lowing information in indelible, easily legible and visible lettering: 

(a) the name or registered name and the address of the respon
sible person. Such information may be abbreviated in so far 
as the abbreviation makes it possible to identify that person 
and his address. If several addresses are indicated, the one 
where the responsible person makes readily available the 
product information file shall be highlighted. The country of 
origin shall be specified for imported cosmetic products;
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(b) the nominal content at the time of packaging, given by 
weight or by volume, except in the case of packaging con
taining less than five grams or five millilitres, free samples 
and single-application packs; for pre-packages normally sold 
as a number of items, for which details of weight or volume 
are not significant, the content need not be given provided 
the number of items appears on the packaging. This infor
mation need not be given if the number of items is easy to 
see from the outside or if the product is normally only sold 
individually;

(c) the date until which the cosmetic product, stored under 
appropriate conditions, will continue to fulfil its initial func
tion and, in particular, will remain in conformity with 
Article 3 (‘date of minimum durability’).

The date itself or details of where it appears on the packag
ing shall be preceded by the symbol shown in point  3 of 
Annex VII or the words: ‘best used before the end of’.

The date of minimum durability shall be clearly expressed 
and shall consist of either the month and year or the day, 
month and year, in that order. If necessary, this information 
shall be supplemented by an indication of the conditions 
which must be satisfied to guarantee the stated durability.

Indication of the date of minimum durability shall not be 
mandatory for cosmetic products with a minimum durabil
ity of more than 30 months. For such products, there shall 
be an indication of the period of time after opening for which 
the product is safe and can be used without any harm to the 
consumer. This information shall be indicated, except where 
the concept of durability after opening is not relevant, by the 
symbol shown in point 2 of Annex VII followed by the period 
(in months and/or years);

(d) particular precautions to be observed in use, and at least 
those listed in Annexes III to VI and any special precaution
ary information on cosmetic products for professional use;

(e) the batch number of manufacture or the reference for iden
tifying the cosmetic product. Where this is impossible for 
practical reasons because the cosmetic products are too 
small, such information need appear only on the packaging;

(f) the function of the cosmetic product, unless it is clear from 
its presentation;

(g) a list of ingredients. This information may be indicated on the 
packaging alone. The list shall be preceded by the term
‘ingredients’.

For the purpose of this Article, an ingredient means any sub
stance or mixture intentionally used in the cosmetic product 
during the process of manufacturing. The following shall not, 
however, be regarded as ingredients:

(i) impurities in the raw materials used;

(ii) subsidiary technical materials used in the mixture but 
not present in the final product.

Perfume and aromatic compositions and their raw materials 
shall be referred to by the terms ‘parfum’ or ‘aroma’. More
over, the presence of substances, the mention of which is 
required under the column ‘Other’ in Annex III, shall be indi
cated in the list of ingredients in addition to the terms par
fum or aroma.

The list of ingredients shall be established in descending order 
of weight of the ingredients at the time they are added to the 
cosmetic product. Ingredients in concentrations of less than 
1 % may be listed in any order after those in concentrations 
of more than 1 %.

All ingredients present in the form of nanomaterials shall be 
clearly indicated in the list of ingredients. The names of such 
ingredients shall be followed by the word ‘nano’ in brackets.

Colorants other than colorants intended to colour the hair 
may be listed in any order after the other cosmetic ingredi
ents. For decorative cosmetic products marketed in several 
colour shades, all colorants other than colorants intended to 
colour the hair used in the range may be listed, provided that 
the words ‘may contain’ or the symbol ‘+/-’ are added. The CI 
(Colour Index) nomenclature shall be used, where applicable.

2. Where it is impossible for practical reasons to label the 
information mentioned in points  (d) and  (g) of paragraph  1 as 
provided, the following applies: 

— the information shall be mentioned on an enclosed or 
attached leaflet, label, tape, tag or card; 

— unless impracticable, this information shall be referred to by 
abbreviated information or the symbol given in point  1 of 
Annex  VII, which must appear on the container or packag
ing for the information referred in point  (d) of paragraph  1 
and on packaging for the information referred in point (g) of 
paragraph 1.

3. In the case of soap, bath balls and other small products 
where it is impossible for practical reasons for the information 
referred to in point  (g) of paragraph  1 to appear on a label, tag, 
tape or card or in an enclosed leaflet, this information shall appear 
on a notice in immediate proximity to the container in which the 
cosmetic product is exposed for sale.
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4. For cosmetic products that are not pre-packaged, are pack
aged at the point of sale at the purchaser’s request, or are pre-
packaged for immediate sale, Member States shall adopt detailed 
rules for indication of the information referred to in paragraph 1.

5. The language of the information mentioned in points  (b), 
(c), (d) and  (f) of paragraph  1 and in paragraphs  (2), (3) and  (4) 
shall be determined by the law of the Member States in which the 
product is made available to the end user.

6. The information mentioned in point (g) of paragraph 1 shall 
be expressed by using the common ingredient name set out in the 
glossary provided for in Article 33. In the absence of a common 
ingredient name, a term as contained in a generally accepted 
nomenclature shall be used.

Article 20

Product claims

1. In the labelling, making available on the market and adver
tising of cosmetic products, text, names, trade marks, pictures and 
figurative or other signs shall not be used to imply that these 
products have characteristics or functions which they do not have.

2. The Commission shall, in cooperation with Member States, 
establish an action plan regarding claims used and fix priorities 
for determining common criteria justifying the use of a claim. 

After consulting the SCCS or other relevant authorities, the Com
mission shall adopt a list of common criteria for claims which 
may be used in respect of cosmetic products, in accordance with 
the regulatory procedure with scrutiny referred to in Article 32(3) 
of this Regulation, taking into account the provisions of Directive 
2005/29/EC. 

By 11  July 2016, the Commission shall submit to the European 
Parliament and the Council a report regarding the use of claims 
on the basis of the common criteria adopted under the second 
subparagraph. If the report concludes that claims used in respect 
of cosmetic products are not in conformity with the common cri
teria, the Commission shall take appropriate measures to ensure 
compliance in cooperation with the Member States.

3. The responsible person may refer, on the product packag
ing or in any document, notice, label, ring or collar accompany
ing or referring to the cosmetic product, to the fact that no animal 
tests have been carried out only if the manufacturer and his sup
pliers have not carried out or commissioned any animal tests on 
the finished cosmetic product, or its prototype, or any of the 
ingredients contained in it, or used any ingredients that have been 
tested on animals by others for the purpose of developing new 
cosmetic products.

Article 21

Access to information for the public

Without prejudice to the protection, in particular, of commercial 
secrecy and of intellectual property rights, the responsible person 
shall ensure that the qualitative and quantitative composition of 
the cosmetic product and, in the case of perfume and aromatic 
compositions, the name and code number of the composition 
and the identity of the supplier, as well as existing data on unde
sirable effects and serious undesirable effects resulting from use of 
the cosmetic product are made easily accessible to the public by 
any appropriate means.

The quantitative information regarding composition of the cos
metic product required to be made publicly accessible shall be 
limited to hazardous substances in accordance with Article  3 of 
Regulation (EC) No 1272/2008.

CHAPTER VII

MARKET SURVEILLANCE

Article 22

In-market control

Member States shall monitor compliance with this Regulation via 
in-market controls of the cosmetic products made available on 
the market. They shall perform appropriate checks of cosmetic 
products and checks on the economic operators on an adequate 
scale, through the product information file and, where appropri
ate, physical and laboratory checks on the basis of adequate 
samples.

Member States shall also monitor compliance with the principles 
of good manufacturing practices.

Member States shall entrust to market surveillance authorities the 
necessary powers, resources and knowledge in order for those 
authorities to properly perform their tasks.

Member States shall periodically review and assess the function
ing of their surveillance activities. Such reviews and assessments 
shall be carried out at least every four years and the results thereof 
shall be communicated to the other Member States and the Com
mission and be made available to the public, by way of electronic 
communication and, where appropriate, by other means.

Article 23

Communication of serious undesirable effects

1. In the event of serious undesirable effects, the responsible 
person and distributors shall without delay notify the following to 
the competent authority of the Member State where the serious 
undesirable effect occurred: 

(a) all serious undesirable effects which are known to him or 
which may reasonably be expected to be known to him;
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(b) the name of the cosmetic product concerned, enabling its 
specific identification;

(c) the corrective measures taken by him, if any.

2. Where the responsible person reports serious undesirable 
effects to the competent authority of the Member State where the 
effect occurred, that competent authority shall immediately trans
mit the information referred to in paragraph 1 to the competent 
authorities of the other Member States.

3. Where distributors report serious undesirable effects to the 
competent authority of the Member State where the effect 
occurred, that competent authority shall immediately transmit the 
information referred to in paragraph 1 to the competent authori
ties of the other Member States and to the responsible person.

4. Where end users or health professionals report serious 
undesirable effects to the competent authority of the Member 
State where the effect occurred, that competent authority shall 
immediately transmit the information on the cosmetic product 
concerned to the competent authorities of the other Member 
States and to the responsible person.

5. Competent authorities may use the information referred to 
in this Article for the purposes of in-market surveillance, market 
analysis, evaluation and consumer information in the context of 
Articles 25, 26 and 27.

Article 24

Information on substances

In the event of serious doubt regarding the safety of any substance 
contained in cosmetic products, the competent authority of a 
Member State in which a product containing such a substance is 
made available on the market may by reasoned request require the 
responsible person to submit a list of all cosmetic products for 
which he is responsible and which contain this substance. The list 
shall indicate the concentration of this substance in the cosmetic 
products.

Competent authorities may use the information referred to in this 
Article for the purposes of in-market surveillance, market analy
sis, evaluation and consumer information in the context of 
Articles 25, 26 and 27.

CHAPTER VIII

NON-COMPLIANCE, SAFEGUARD CLAUSE

Article 25

Non-compliance by the responsible person

1. Without prejudice to paragraph  4, competent authorities 
shall require the responsible person to take all appropriate mea
sures, including corrective actions bringing the cosmetic product 

into conformity, the withdrawal of the product from the market 
or its recall, within an expressly mentioned time limit, commen
surate with the nature of the risk, where there is non-compliance 
with any of the following: 

(a) the good manufacturing practice referred to in Article 8;

(b) the safety assessment referred to in Article 10;

(c) the requirements for the product information file referred to 
in Article 11;

(d) the provisions on sampling and analysis referred to in 
Article 12;

(e) the notification requirements referred to in Articles  13 
and 16;

(f) the restrictions for substances referred to in Articles  14, 15 
and 17;

(g) the animal testing requirements referred to in Article 18;

(h) the labelling requirements referred to in Article 19(1), (2), (5) 
and (6);

(i) the requirements related to product claims set out in 
Article 20;

(j) the access to information for the public referred to in 
Article 21;

(k) the communication of serious undesirable effects referred to 
in Article 23;

(l) the information requirements on substances referred to in 
Article 24.

2. Where applicable, a competent authority shall inform the 
competent authority of the Member State in which the respon
sible person is established of the measures which it has required 
the responsible person to take.

3. The responsible person shall ensure that the measures 
referred to in paragraph 1 are taken in respect of all the products 
concerned which are made available on the market throughout 
the Community.

4. In the case of serious risks to human health, where the com
petent authority considers that the non-compliance is not limited 
to the territory of the Member State in which the cosmetic prod
uct is made available on the market, it shall inform the Commis
sion and the competent authorities of the other Member States of 
the measures which it has required the responsible person to take.

5. The competent authority shall take all appropriate measures 
to prohibit or restrict the making available on the market of the 
cosmetic product or to withdraw the product from the market or 
to recall it in the following cases: 

(a) where an immediate action is necessary in the event of seri
ous risk to human health; or
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(b) where the responsible person does not take all appropriate 
measures within the time limit referred to in paragraph 1.

In the event of serious risks to human health, that competent 
authority shall inform the Commission and the competent 
authorities of the other Member States, without delay, of the mea
sures taken.

6. In the absence of a serious risk to human health, in the 
event that the responsible person does not take all appropriate 
measures, the competent authority shall without delay inform the 
competent authority of the Member State in which the respon
sible person is established of the measures taken.

7. For the purposes of paragraphs 4 and 5 of this Article, the 
information exchange system provided for in Article  12(1) of 
Directive 2001/95/EC of the European Parliament and of the 
Council of 3  December 2001 on general product safety

(1)  OJ L 11, 15.1.2002, p. 4.

 (1) shall 
be used.

Article 12(2), (3) and (4) of Directive 2001/95/EC and Article 23 
of Regulation (EC) No 765/2008 of the European Parliament and 
of the Council of 9  July 2008 setting out the requirements for 
accreditation and market surveillance relating to the marketing of 
products

(2)  OJ L 218, 13.8.2008, p. 30.

 (2) shall also apply.

Article 26

Non-compliance by distributors

Competent authorities shall require distributors to take all appro
priate measures, including corrective actions bringing the cos
metic product into conformity, the withdrawal of the product 
from the market or its recall, within a given reasonable time limit, 
commensurate with the nature of the risk, where there is non-
compliance with obligations laid down in Article 6.

Article 27

Safeguard clause

1. In the case of products meeting the requirements listed in 
Article 25(1), where a competent authority ascertains, or has rea
sonable grounds for concern, that a cosmetic product or products 
made available on the market present or could present a serious 
risk to human health, it shall take all appropriate provisional mea
sures in order to ensure that the product or products concerned 
are withdrawn, recalled or their availability is otherwise restricted.

2. The competent authority shall immediately communicate to 
the Commission and the competent authorities of the other Mem
ber States the measures taken and any supporting data. 

For the purposes of the first subparagraph, the information 
exchange system provided for in Article  12(1) of Directive 
2001/95/EC shall be used. 

Article 12(2), (3) and (4) of Directive 2001/95/EC shall apply. 

3. The Commission shall determine, as soon as possible, 
whether the provisional measures referred to in paragraph 1 are 
justified or not. For that purpose it shall, whenever possible, con
sult the interested parties, the Member States and the SCCS.

4. Where the provisional measures are justified, Article 31(1) 
shall apply.

5. Where the provisional measures are not justified the Com
mission shall inform the Member States thereof and the compe
tent authority concerned shall repeal the provisional measures in 
question.

Article 28

Good administrative practices

1. Any decision taken pursuant to Articles  25 and  27 shall 
state the exact grounds on which it is based. It shall be notified by 
the competent authority without delay to the responsible person, 
who shall at the same time be informed of the remedies available 
to him under the law of the Member State concerned and of the 
time limits to which remedies are subject.

2. Except in the case where immediate action is necessary for 
reasons of serious risk to human health, the responsible person 
shall have the opportunity to put forward his viewpoint before 
any decision is taken.

3. Where applicable, the provisions mentioned in para
graphs 1 and 2 shall apply with regard to the distributor for any 
decisions taken pursuant to Articles 26 and 27.

CHAPTER IX

ADMINISTRATIVE COOPERATION

Article 29

Cooperation between competent authorities

1. The competent authorities of the Member States shall coop
erate with each other and with the Commission to ensure the 
proper application and due enforcement of this Regulation and 
shall transmit to each other all information necessary with a view 
to applying this Regulation uniformly.

2. The Commission shall provide for the organisation of an 
exchange of experience between the competent authorities in 
order to coordinate the uniform application of this Regulation.

3. Cooperation may be part of initiatives developed at inter
national level.
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Article 30

Cooperation regarding verification of product information 
files

The competent authority of any Member State where the cosmetic 
product is made available may request the competent authority of 
the Member State where the product information file is made 
readily accessible to verify whether the product information file 
satisfies the requirements referred to in Article 11(2) and whether 
the information set out therein provides evidence of the safety of 
the cosmetic product.

The requesting competent authority shall provide a motivation 
for the request.

Upon that request, the competent authority requested shall, with
out undue delay and taking into account the degree of urgency, 
carry out the verification and shall inform the requesting compe
tent authority of its findings.

CHAPTER X

IMPLEMENTING MEASURES, FINAL PROVISIONS

Article 31

Amendment of the Annexes

1. Where there is a potential risk to human health, arising 
from the use of substances in cosmetic products, which needs to 
be addressed on a Community-wide basis, the Commission may, 
after consulting the SCCS, amend Annexes II to VI accordingly. 

Those measures, designed to amend non-essential elements of this 
Regulation, shall be adopted in accordance with the regulatory 
procedure with scrutiny referred to in Article 32(3). 

On imperative grounds of urgency, the Commission may use the 
urgency procedure referred to in Article 32(4). 

2. The Commission may, after consulting the SCCS, amend 
Annexes  III to  VI and VIII for the purposes of adapting them to 
technical and scientific progress. 

Those measures, designed to amend non-essential elements of this 
Regulation, shall be adopted in accordance with the regulatory 
procedure with scrutiny referred to in Article 32(3). 

3. Where it appears necessary, in order to ensure the safety of 
cosmetic products placed on the market, the Commission may, 
after consulting the SCCS, amend Annex I. 

Those measures, designed to amend non-essential elements of this 
Regulation, shall be adopted in accordance with the regulatory 
procedure with scrutiny referred to in Article 32(3). 

Article 32

Committee procedure

1. The Commission shall be assisted by the Standing Commit
tee on Cosmetic Products.

2. Where reference is made to this paragraph, Articles 5 and 7 
of Decision 1999/468/EC shall apply, having regard to the pro
visions of Article 8 thereof. 

The period laid down in Article  5(6) of Decision 1999/468/EC 
shall be set at three months. 

3. Where reference is made to this paragraph, Article  5a(1) 
to (4) and Article 7 of Decision 1999/468/EC shall apply, having 
regard to the provisions of Article 8 thereof.

4. Where reference is made to this paragraph, Article 5a(1), (2), 
(4) and  (6) and Article  7 of Decision 1999/468/EC shall apply 
having regard to the provisions of Article 8 thereof.

Article 33

Glossary of common ingredient names

The Commission shall compile and update a glossary of common 
ingredient names. To this end, the Commission shall take account 
of internationally recognised nomenclatures including the Inter
national Nomenclature of Cosmetic Ingredients (INCI). That glos
sary shall not constitute a list of the substances authorised for use 
in cosmetic products.

The common ingredient name shall be applied for the purpose of 
labelling cosmetic products placed on the market at the latest 
twelve months after publication of the glossary in the Official Jour
nal of the European Union.

Article 34

Competent authorities, poison control centres or 
assimilated entities

1. Member States shall designate their national competent 
authorities.

2. Member States shall communicate the details of authorities 
referred to in paragraph 1 and of the poison centres and similar 
bodies referred to in Article 13(6) to the Commission. They shall 
communicate an update of these details as necessary.

3. The Commission shall compile and update a list of the 
authorities and bodies referred to in paragraph  2 and make it 
available to the public.

Article 35

Annual report on animal testing

Every year the Commission shall present a report to the European 
Parliament and the Council on:

(1) progress made in the development, validation and legal 
acceptance of alternative methods. The report shall contain 
precise data on the number and type of experiments relating 
to cosmetic products carried out on animals. The Member 
States shall be obliged to collect that information in addition 
to collecting statistics as laid down by Directive 86/609/EEC. 
The Commission shall in particular ensure the development, 
validation and legal acceptance of alternative test methods 
which do not use live animals;
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(2) progress made by the Commission in its efforts to obtain 
acceptance by the OECD of alternative methods validated at 
Community level and recognition by third countries of the 
results of the safety tests carried out in the Community using 
alternative methods, in particular within the framework of 
cooperation agreements between the Community and these 
countries;

(3) the manner in which the specific needs of small and medium-
sized enterprises have been taken into account.

Article  36

Formal objection against harmonised standards

1. When a Member State or the Commission considers that a 
harmonised standard does not entirely satisfy the requirements set 
out in the relevant provisions of this Regulation, the Commission 
or the Member State concerned shall bring the matter before the 
Committee set up by Article  5 of Directive 98/34/EC, giving its 
arguments. The Committee shall deliver its opinion without delay.

2. In the light of the Committee’s opinion, the Commission 
shall decide to publish, not to publish, to publish with restriction, 
to maintain, to maintain with restriction or to withdraw the ref
erences to the harmonised standard concerned in the Official Jour
nal of the European Union.

3. The Commission shall inform the Member States and the 
European standardisation body concerned. It shall, if necessary, 
request the revision of the harmonised standards concerned.

Article  37

Penalties

Member States shall lay down the provisions on penalties appli
cable for infringement of the provisions of this Regulation and 
shall take all measures necessary to ensure that they are imple
mented. The penalties provided for must be effective, proportion
ate and dissuasive. The Member States shall notify those 
provisions to the Commission by 11 July 2013 and shall notify it 
without delay of any subsequent amendment affecting them.

Article 38

Repeal

Directive 76/768/EEC is repealed with effect from 11 July 2013, 
with the exception of Article  4b which is repealed with effect 
from 1 December 2010.

References to the repealed Directive shall be understood as refer
ences to this Regulation.

This Regulation shall be without prejudice to the obligations of 
the Member States relating to the time-limits for transposition 
into national law of the Directives set out in Part B of Annex IX.

However, the competent authorities shall continue to keep avail
able the information received pursuant to Article  7(3) and 
Article  7a(4) of Directive 76/768/EEC and responsible persons 
shall continue to keep readily accessible the information collected 
pursuant to Article 7a of that Directive until 11 July 2020.

Article 39

Transitional provisions

By way of derogation from Directive 76/768/EEC, cosmetic prod
ucts which comply with this Regulation may be placed on the 
market before 11 July 2013.

As from 11  January 2012, by way of derogation from Directive 
76/768/EEC, notification carried out in accordance with 
Article 13 of this Regulation shall be considered to comply with 
Article 7(3) and Article 7a(4) of that Directive.

Article 40

Entry into force and date of application

1. This Regulation shall enter into force on the [twentieth day 
after its publication in the Official Journal of the European Union

2. It shall apply from 11 July 2013, with the exception of:

— Article  15(1) and  (2) which shall apply from 1  December 
2010, as well as Articles  14, 31 and  32 to the extent that 
they are necessary to apply Article 15(1) and (2); and 

— Article  16(3) second subparagraph, which shall apply from
11 January 2013.

This Regulation shall be binding in its entirety and directly applicable in all Member States.

Done at Brussels, 30 November 2009.

For the European Parliament
The President

J. BUZEK

For the Council
The President

B. ASK
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ANNEX I

COSMETIC PRODUCT SAFETY REPORT

The cosmetic product safety report shall, as a minimum, contain the following:

PART A –  Cosmetic product safety information

1.  Quantitative and qualitative composition of the cosmetic product

The qualitative and quantitative composition of the cosmetic product, including chemical identity of the substances 
(incl. chemical name, INCI, CAS, EINECS/ELINCS, where possible) and their intended function. In the case of perfume 
and aromatic compositions, description of the name and code number of the composition and the identity of the 
supplier.

2.  Physical/chemical characteristics and stability of the cosmetic product

The physical and chemical characteristics of the substances or mixtures, as well as the cosmetic product.

The stability of the cosmetics product under reasonably foreseeable storage conditions.

3.  Microbiological quality

The microbiological specifications of the substance or mixture and the cosmetic product. Particular attention shall be 
paid to cosmetics used around the eyes, on mucous membranes in general, on damaged skin, on children under three 
years of age, on elderly people and persons showing compromised immune responses.

Results of preservation challenge test.

4.  Impurities, traces, information about the packaging material

The purity of the substances and mixtures.

In the case of traces of prohibited substances, evidence for their technical unavoidability.

The relevant characteristics of packaging material, in particular purity and stability.

5.  Normal and reasonably foreseeable use

The normal and reasonably foreseeable use of the product. The reasoning shall be justified in particular in the light of 
warnings and other explanations in the product labelling.

6.  Exposure to the cosmetic product

Data on the exposure to cosmetic product taking into consideration the findings under Section 5 in relation to

1) The site(s) of application;

2) The surface area(s) of application;

3) The amount of product applied;

4) The duration and frequency of use;

5) The normal and reasonably foreseeable exposure route(s);

6) The targeted (or exposed) population(s). Potential exposure of a specific population shall also be taken into 
account.
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The calculation of the exposure shall also take into consideration the toxicological effects to be considered (e.g. expo
sure might need to be calculated per unit area of skin or per unit of body weight). The possibility of secondary expo
sure by routes other than those resulting from direct application should also be considered (e.g. non-intended inhalation 
of sprays, non-intended ingestion of lip products, etc.).

Particular consideration shall be given to any possible impacts on exposure due to particle sizes.

7.  Exposure to the substances

Data on the exposure to the substances contained in the cosmetic product for the relevant toxicological endpoints tak
ing into account the information under Section 6.

8.  Toxicological profile of the substances

Without prejudice to Article  18, the toxicological profile of substance contained in the cosmetic product for all rel
evant toxicological endpoints. A particular focus on local toxicity evaluation (skin and eye irritation), skin sensitisa
tion, and in the case of UV absorption photo-induced toxicity shall be made.

All significant toxicological routes of absorption shall be considered as well as the systemic effects and margin of safety 
(MoS) based on a no observed adverse effects level (NOAEL) shall be calculated. The absence of these considerations 
shall be duly justified.

Particular consideration shall be given to any possible impacts on the toxicological profile due to

— particle sizes, including nanomaterials, 

— impurities of the substances and raw material used, and 

— interaction of substances.

Any read-across shall be duly substantiated and justified.

The source of information shall be clearly identified.

9.  Undesirable effects and serious undesirable effects

All available data on the undesirable effects and serious undesirable effects to the cosmetic product or, where relevant, 
other cosmetic products. This includes statistical data.

10.  Information on the cosmetic product

Other relevant information, e.g. existing studies from human volunteers or the duly confirmed and substantiated find
ings of risk assessments carried out in other relevant areas.

PART B – Cosmetic product safety assessment

1.  Assessment conclusion

Statement on the safety of the cosmetic product in relation to Article 3.

2.  Labelled warnings and instructions of use

Statement on the need to label any particular warnings and instructions of use in accordance with Article 19(1)(d).

3.  Reasoning

Explanation of the scientific reasoning leading to the assessment conclusion set out under Section 1 and the statement 
set out under Section 2. This explanation shall be based on the descriptions set out under Part A. Where relevant, mar
gins of safety shall be assessed and discussed.
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There shall be inter alia a specific assessment for cosmetic products intended for use on children under the age of three 
and for cosmetic products intended exclusively for use in external intimate hygiene.

Possible interactions of the substances contained in the cosmetic product shall be assessed.

The consideration and non-consideration of the different toxicological profiles shall be duly justified.

Impacts of the stability on the safety of the cosmetic product shall be duly considered.

4.  Assessor’s credentials and approval of part B

Name and address of the safety assessor.

Proof of qualification of safety assessor.

Date and signature of safety assessor.
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Preamble to Annexes  II to VI

(1) For the purposes of the Annexes II to VI:

(a) ‘Rinse-off product’ means a cosmetic product which is intended to be removed after application on the skin, the
hair or the mucous membranes;

(b) ‘Leave-on product’ means a cosmetic product which is intended to stay in prolonged contact with the skin, the
hair or the mucous membranes;

(c) ‘Hair product’ means a cosmetic product which is intended to be applied on the hair of head or face, except eye
lashes;

(d) ‘Skin product’ means a cosmetic product which is intended to be applied on the skin;

(e) ‘Lip product’ means a cosmetic product which is intended to be applied on the lips;

(f) ‘Face product’ means a cosmetic product which is intended to be applied on the skin of the face;

(g) ‘Nail product’ means a cosmetic product which is intended to be applied on nails;

(h) ‘Oral product’ means a cosmetic product which is intended to be applied on teeth or the mucous membranes of
the oral cavity;

(i) ‘Product applied on mucous membranes’ means a cosmetic product which is intended to be applied on the mucous
membranes

— of the oral cavity,

— on the rim of the eyes,

— or of the external genital organs;

(j) ‘Eye product’ means a cosmetic product which is intended to be applied in the vicinity of the eyes;

(k) ‘Professional use’ means the application and use of cosmetic products by persons in the exercise of their profes
sional activity.

(2) In order to facilitate substance identification, the following descriptors are used:

— The Non-proprietary Names (INN) for pharmaceutical products, WHO, Geneva, August 1975;

— The Chemical Abstracts Service numbers (CAS);

— The EC number which correspond to either the European Inventory of Existing Commercial chemical Substances
(EINECS) numbers or the European List of Notified Chemical Substances (ELINCS) numbers or the registration
number given under Regulation (EC) No 1907/2006;

— The XAN which is the name approved by specific country (X), e.g. USAN which correspond to the United State
approved name;

— The name in the glossary of common ingredient names referred to in Article 33 of this Regulation.

(3) Substances listed in Annexes III to VI do not cover nanomaterials, except where specifically mentioned.
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ANNEX II

LIST OF SUBSTANCES PROHIBITED IN COSMETIC PRODUCTS

Reference 
number

Substance identification

Chemical name/INN CAS number EC number

a b c d

1 N-(5-Chlorobenzoxazol-2-yl)acetamide 35783-57-4

2 (2-Acetoxyethyl)trimethylammonium hydroxide (Acetylcholine) and its 
salts

51-84-3 200-128-9

3 Deanol aceglumate (INN) 3342-61-8 222-085-5

4 Spironolactone (INN) 52-01-7 200-133-6

5 [4-(4-Hydroxy-3-iodophenoxy)-3,5-diiodophenyl]acetic acid (Tiratricol 
(INN)) and its salts

51-24-1 200-086-1

6 Methotrexate (INN) 59-05-2 200-413-8

7 Aminocaproic acid (INN) and its salts 60-32-2 200-469-3

8 Cinchophen (INN), its salts, derivatives and salts of these derivatives 132-60-5 205-067-1

9 Thyropropic acid (INN) and its salts 51-26-3

10 Trichloroacetic acid 76-03-9 200-927-2

11 Aconitum napellus L. (leaves, roots and galenical preparations) 84603-50-9 283-252-6

12 Aconitine (principal alkaloid of Aconitum napellus L.) and its salts 302-27-2 206-121-7

13 Adonis vernalis L. and its preparations 84649-73-0 283-458-6

14 Epinephrine (INN) 51-43-4 200-098-7

15 Rauwolfia serpentina L., alkaloids and their salts 90106-13-1 290-234-1

16 Alkyne alcohols, their esters, ethers and salts

17 Isoprenaline (INN) 7683-59-2 231-687-7

18 Allyl isothiocyanate 57-06-7 200-309-2

19 Alloclamide (INN) and its salts 5486-77-1

20 Nalorphine (INN), its salts and ethers 62-67-9 200-546-1

21 Sympathicomimetic amines acting on the central nervous system: any 
substance contained in the first list of medicaments which are subject 
to medical prescription and are referred to in resolution AP (69) 2 of 
the Council of Europe

300-62-9 206-096-2

22 Aniline, its salts and its halogenated and sulphonated derivatives 62-53-3 200-539-3

23 Betoxycaine (INN) and its salts 3818-62-0

24 Zoxazolamine (INN) 61-80-3 200-519-4

25 Procainamide (INN), its salts and derivatives 51-06-9 200-078-8

26 Benzidine 92-87-5 202-199-1

27 Tuaminoheptane (INN), its isomers and salts 123-82-0 204-655-5

28 Octodrine (INN) and its salts 543-82-8 208-851-1

29 2-Amino-1,2-bis(4-methoxyphenyl)ethanol and its salts 530-34-7

30 1,3-Dimethylpentylamine and its salts 105-41-9 203-296-1

31 4-Aminosalicylic acid and its salts 65-49-6 200-613-5

32 Toluidines, their isomers, salts and halogenated and sulphonated 
derivatives

26915-12-8 248-105-2
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33 Xylidines, their isomers, salts and halogenated and sulphonated 
derivatives

1300-73-8 215-091-4

34 Imperatorin (9-(3-methylbut-2-enyloxy)furo[3,2-g]chromen-7-one) 482-44-0 207-581-1

35 Ammi majus L. and its galenical preparations 90320-46-0 291-072-4

36 2,3-Dichloro-2-methylbutane 507-45-9

37 Substances with androgenic effect

38 Anthracene oil 120-12-7 204-371-1

39 Antibiotics

40 Antimony and its compounds 7440-36-0 231-146-5

41 Apocynum cannabinum L. and its preparations 84603-51-0 283-253-1

42 Apomorphine ((R) 
5,6,6a,7-tetrahydro-6-methyl-4H-dibenzo[de,g]quinoline-10,11-diol) 
and its salts

58-00-4 200-360-0

43 Arsenic and its compounds 7440-38-2 231-148-6

44 Atropa belladonna L. and its preparations 8007-93-0 232-365-9

45 Atropine, its salts and derivatives 51-55-8 200-104-8

46 Barium salts, with the exception of barium sulphide under the 
conditions laid down in Annex III, and of barium sulfate, lakes, salts 
and pigments prepared from colouring agents when listed in Annex IV

47 Benzene 71-43-2 200-753-7

48 Benzimidazol-2(3H)-one 615-16-7 210-412-4

49 Benzazepines and benzodiazepines 12794-10-4

50 1-Dimethylaminomethyl-1-methylpropyl benzoate (amylocaine) and 
its salts

644-26-8 211-411-1

51 2,2,6-Trimethyl-4-piperidyl benzoate (eucaine) and its salts 500-34-5

52 Isocarboxazid (INN) 59-63-2 200-438-4

53 Bendroflumethiazide (INN) and its derivatives 73-48-3 200-800-1

54 Beryllium and its compounds 7440-41-7 231-150-7

55 Bromine, elemental 7726-95-6 231-778-1

56 Bretylium tosilate (INN) 61-75-6 200-516-8

57 Carbromal (INN) 77-65-6 201-046-6

58 Bromisoval (INN) 496-67-3 207-825-7

59 Brompheniramine (INN) and its salts 86-22-6 201-657-8

60 Benzilonium bromide (INN) 1050-48-2 213-885-5

61 Tetrylammonium bromide (INN) 71-91-0 200-769-4

62 Brucine 357-57-3 206-614-7

63 Tetracaine (INN) and its salts 94-24-6 202-316-6

64 Mofebutazone (INN) 2210-63-1 218-641-1

65 Tolbutamide (INN) 64-77-7 200-594-3

66 Carbutamide (INN) 339-43-5 206-424-4

67 Phenylbutazone (INN) 50-33-9 200-029-0

68 Cadmium and its compounds 7440-43-9 231-152-8

69 Cantharides, Cantharis vesicatoria 92457-17-5 296-298-7

70 Cantharidine 56-25-7 200-263-3
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71 Phenprobamate (INN) 673-31-4 211-606-1

72 Nitroderivatives of carbazole

73 Carbon disulphide 75-15-0 200-843-6

74 Catalase 9001-05-2 232-577-1

75 Cephaeline and its salts 483-17-0 207-591-6

76 Chenopodium ambrosioides L. (essential oil) 8006-99-3

77 2,2,2-Trichloroethane-1,1-diol 302-17-0 206-117-5

78 Chlorine 7782-50-5 231-959-5

79 Chlorpropamide (INN) 94-20-2 202-314-5

80 Moved or deleted

81 4-Phenylazophenylene-1,3-diamine citrate hydrochloride (chrysoidine 
citrate hydrochloride)

5909-04-6

82 Chlorzoxazone (INN) 95-25-0 202-403-9

83 2-Chloro-6-methylpyrimidin-4-yldimethylamine (crimidine-ISO) 535-89-7 208-622-6

84 Chlorprothixene (INN) and its salts 113-59-7 204-032-8

85 Clofenamide (INN) 671-95-4 211-588-5

86 N,N-bis(2-chloroethyl)methylamine N-oxide and its salts 126-85-2

87 Chlormethine (INN) and its salts 51-75-2 200-120-5

88 Cyclophosphamide (INN) and its salts 50-18-0 200-015-4

89 Mannomustine (INN) and its salts 576-68-1 209-404-3

90 Butanilicaine (INN) and its salts 3785-21-5

91 Chlormezanone (INN) 80-77-3 201-307-4

92 Triparanol (INN) 78-41-1 201-115-0

93 2-[2(4-Chlorophenyl)-2-phenylacetyl]indane-1,3-dione 
(chlorophacinone-ISO)

3691-35-8 223-003-0

94 Chlorphenoxamine (INN) 77-38-3

95 Phenaglycodol (INN) 79-93-6 201-235-3

96 Chloroethane 75-00-3 200-830-5

97 Chromium; chromic acid and its salts 7440-47-3 231-157-5

98 Claviceps purpurea Tul., its alkaloids and galenical preparations 84775-56-4 283-885-8

99 Conium maculatum L. (fruit, powder, galenical preparations) 85116-75-2 285-527-6

100 Glycyclamide (INN) 664-95-9 211-557-6

101 Cobalt benzenesulphonate 23384-69-2

102 Colchicine, its salts and derivatives 64-86-8 200-598-5

103 Colchicoside and its derivatives 477-29-2 207-513-0

104 Colchicum autumnale L. and its galenical preparations 84696-03-7 283-623-2

105 Convallatoxin 508-75-8 208-086-3

106 Anamirta cocculus L. (fruit)

107 Croton tiglium L. (oil) 8001-28-3

108 1-Butyl-3-(N-crotonoylsulphanilyl)urea 52964-42-8
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109 Curare and curarine 8063-06-7/ 
22260-42-0

232-511-1/ 
244-880-6

110 Synthetic curarizants

111 Hydrogen cyanide and its salts 74-90-8 200-821-6

112 Feclemine (INN); 
2-(alpha-Cyclohexylbenzyl)-N,N,N’,N’-tetraethyl-1,3-propanediamine

3590-16-7

113 Cyclomenol (INN) and its salts 5591-47-9 227-002-6

114 Sodium hexacyclonate (INN) 7009-49-6

115 Hexapropymate (INN) 358-52-1 206-618-9

116 Moved or deleted

117 O,O’-Diacetyl-N-allyl-N-normorphine 2748-74-5

118 Pipazetate (INN) and its salts 2167-85-3 218-508-8

119 5-(α,β-Dibromophenethyl)-5-methylhydantoin 511-75-1 208-133-8

120 N,N’-Pentamethylenebis(trimethylammonium) salts, e. g. 
pentamethonium bromide (INN)

541-20-8 208-771-7

121 N,N’-[(Methylimino)diethylene]bis(ethyldimethylammonium) salts, e. g. 
azamethonium bromide (INN)

306-53-6 206-186-1

122 Cyclarbamate (INN) 5779-54-4 227-302-7

123 Clofenotane (INN); DDT (ISO) 50-29-3 200-024-3

124 N,N’-Hexamethylenebis(trimethylammonium) salts, e. g. 
hexamethonium bromide (INN)

55-97-0 200-249-7

125 Dichloroethanes (ethylene chlorides) e.g. 1,2-Dichloroethane 107-06-2 203-458-1

126 Dichloroethylenes (acetylene chlorides) e.g. Vinylidene chloride 
(1,1-Dichloroethylene)

75-35-4 200-864-0

127 Lysergide (INN) (LSD) and its salts 50-37-3 200-033-2

128 2-Diethylaminoethyl 3-hydroxy-4-phenylbenzoate and its salts 3572-52-9 222-686-2

129 Cinchocaine (INN) and its salts 85-79-0 201-632-1

130 3-Diethylaminopropyl cinnamate 538-66-9

131 O,O’-Diethyl-O-4-nitrophenyl phosphorothioate (Parathion - ISO) 56-38-2 200-271-7

132 [Oxalylbis(iminoethylene)]bis[(o-chlorobenzyl)diethylammonium] salts, 
e. g. ambenonium chloride (INN)

115-79-7 204-107-5

133 Methyprylon (INN) and its salts 125-64-4 204-745-4

134 Digitaline and all heterosides of Digitalis purpurea L. 752-61-4 212-036-6

135 7-[2-Hydroxy-3-(2-hydroxyethyl-N-methylamino)propyl]theophylline 
(xanthinol)

2530-97-4

136 Dioxethedrin (INN) and its salts 497-75-6 207-849-8

137 Piprocurarium iodide (INN) 3562-55-8 222-627-0

138 Propyphenazone (INN) 479-92-5 207-539-2

139 Tetrabenazine (INN) and its salts 58-46-8 200-383-6

140 Captodiame (INN) 486-17-9 207-629-1

141 Mefeclorazine (INN) and its salts 1243-33-0

142 Dimethylamine 124-40-3 204-697-4

143 1,1-Bis(dimethylaminomethyl)propyl benzoate (amydricaine, alypine) 
and its salts

963-07-5 213-512-6

144 Methapyrilene (INN) and its salts 91-80-5 202-099-8
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145 Metamfepramone (INN) and its salts 15351-09-4 239-384-1

146 Amitriptyline (INN) and its salts 50-48-6 200-041-6

147 Metformin (INN) and its salts 657-24-9 211-517-8

148 Isosorbide dinitrate (INN) 87-33-2 201-740-9

149 Malononitrile 109-77-3 203-703-2

150 Succinonitrile 110-61-2 203-783-9

151 Dinitrophenol isomers 51-28-5/ 
329-71-5/ 
573-56-8/ 
25550-58-7

200-087-7/ 
206-348-1/ 
209-357-9/ 
247-096-2

152 Inproquone (INN) 436-40-8

153 Dimevamide (INN) and its salts 60-46-8 200-479-8

154 Diphenylpyraline (INN) and its salts 147-20-6 205-686-7

155 Sulfinpyrazone (INN) 57-96-5 200-357-4

156 N-(3-Carbamoyl-3,3-diphenylpropyl)-N,N-diisopropylmethyl-
ammonium salts, e. g. isopropamide iodide (INN)

71-81-8 200-766-8

157 Benactyzine (INN) 302-40-9 206-123-8

158 Benzatropine (INN) and its salts 86-13-5

159 Cyclizine (INN) and its salts 82-92-8 201-445-5

160 5,5-Diphenyl-4-imidazolidone (Doxenitoin (INN)) 3254-93-1 221-851-6

161 Probenecid (INN) 57-66-9 200-344-3

162 Disulfiram (INN); thiram (INN) 97-77-8/ 
137-26-8

202-607-8/ 
205-286-2

163 Emetine, its salts and derivatives 483-18-1 207-592-1

164 Ephedrine and its salts 299-42-3 206-080-5

165 Oxanamide (INN) and its derivatives 126-93-2

166 Eserine or physostigmine and its salts 57-47-6 200-332-8

167 Esters of 4-aminobenzoic acid, with the free amino group, with the 
exception of that given in Annex VI

168 Choline salts and their esters, e. g. choline chloride (INN) 67-48-1 200-655-4

169 Caramiphen (INN) and its salts 77-22-5 201-013-6

170 Diethyl 4-nitrophenyl phosphate (Paraoxon - ISO) 311-45-5 206-221-0

171 Metethoheptazine (INN) and its salts 509-84-2

172 Oxpheneridine (INN) and its salts 546-32-7

173 Ethoheptazine (INN) and its salts 77-15-6 201-007-3

174 Metheptazine (INN) and its salts 469-78-3

175 Methylphenidate (INN) and its salts 113-45-1 204-028-6

176 Doxylamine (INN) and its salts 469-21-6 207-414-2

177 Tolboxane (INN) 2430-46-8

178 4-Benzyloxyphenol and 4-ethoxyphenol 103-16-2/ 
622-62-8

203-083-3/ 
210-748-1

179 Parethoxycaine (INN) and its salts 94-23-5 205-246-4

180 Fenozolone (INN) 15302-16-6 239-339-6

181 Glutethimide (INN) and its salts 77-21-4 201-012-0
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182 Ethylene oxide 75-21-8 200-849-9

183 Bemegride (INN) and its salts 64-65-3 200-588-0

184 Valnoctamide (INN) 4171-13-5 224-033-7

185 Haloperidol (INN) 52-86-8 200-155-6

186 Paramethasone (INN) 53-33-8 200-169-2

187 Fluanisone (INN) 1480-19-9 216-038-8

188 Trifluperidol (INN) 749-13-3

189 Fluoresone (INN) 2924-67-6 220-889-0

190 Fluorouracil (INN) 51-21-8 200-085-6

191 Hydrofluoric acid, its normal salts, its complexes and hydrofluorides 
with the exception of those given in Annex III

7664-39-3 231-634-8

192 Furfuryltrimethylammonium salts, e. g. furtrethonium iodide (INN) 541-64-0 208-789-5

193 Galantamine (INN) 357-70-0

194 Progestogens

195 1,2,3,4,5,6-Hexachlorocyclohexane (BHC-ISO) 58-89-9 200-401-2

196 (1R,4S,5R,8S)-1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8, 
8a-octahydro-1,4:5,8-dimethano-naphthalene (endrin-ISO)

72-20-8 200-775-7

197 Hexachloroethane 67-72-1 200-666-4

198 (1R,4S,5R,8S)-1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1, 
4:5,8-dimethanonaphthalene (isodrin-ISO)

465-73-6 207-366-2

199 Hydrastine, hydrastinine and their salts 118-08-1/ 
6592-85-4

204-233-0/ 
229-533-9

200 Hydrazides and their salts e.g. Isoniazid (INN) 54-85-3 200-214-6

201 Hydrazine, its derivatives and their salts 302-01-2 206-114-9

202 Octamoxin (INN) and its salts 4684-87-1

203 Warfarin (INN) and its salts 81-81-2 201-377-6

204 Ethyl bis(4-hydroxy-2-oxo-1-benzopyran-3-yl)acetate and salts of the 
acid

548-00-5 208-940-5

205 Methocarbamol (INN) 532-03-6 208-524-3

206 Propatylnitrate (INN) 2921-92-8 220-866-5

207 4,4’-Dihydroxy-3,3’-(3-methylthiopropylidene) dicoumarin

208 Fenadiazole (INN) 1008-65-7

209 Nitroxoline (INN) and its salts 4008-48-4 223-662-4

210 Hyoscyamine, its salts and derivatives 101-31-5 202-933-0

211 Hyoscyamus niger L. (leaves, seeds, powder and galenical preparations) 84603-65-6 283-265-7

212 Pemoline (INN) and its salts 2152-34-3 218-438-8

213 Iodine 7553-56-2 231-442-4

214 Decamethylenebis(trimethylammonium) salts, e. g. decamethonium 
bromide (INN)

541-22-0 208-772-2

215 Ipecacuanha (Cephaelis ipecacuanha Brot. and related species) (roots, 
powder and galenical preparations)

8012-96-2 232-385-8

216 (2-Isopropylpent4-enoyl)urea (apronalide) 528-92-7 208-443-3

217 α-Santonin 
[(3S,5aR,9bS)-3,3a,4,5,5a,9b-hexahydro-3,5a,9-trimethylnaphto 
[1,2-b] furan-2,8-dione]

481-06-1 207-560-7

218 Lobelia inflata L. and its galenical preparations 84696-23-1 283-642-6
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219 Lobeline (INN) and its salts 90-69-7 202-012-3

220 Barbiturates

221 Mercury and its compounds, except those special cases included in 
Annex V

7439-97-6 231-106-7

222 3,4,5-Trimethoxyphenethylamine (Mescaline) and its salts 54-04-6 200-190-7

223 Metaldehyde 9002-91-9

224 2-(4-Allyl-2-methoxyphenoxy)-N,N-diethylacetamide and its salts 305-13-5

225 Coumetarol (INN) 4366-18-1 224-455-1

226 Dextromethorphan (INN) and its salts 125-71-3 204-752-2

227 2-Methylheptylamine and its salts 540-43-2

228 Isometheptene (INN) and its salts 503-01-5 207-959-6

229 Mecamylamine (INN) 60-40-2 200-476-1

230 Guaifenesin (INN) 93-14-1 202-222-5

231 Dicoumarol (INN) 66-76-2 200-632-9

232 Phenmetrazine (INN), its derivatives and salts 134-49-6 205-143-4

233 Thiamazole (INN) 60-56-0 200-482-4

234 3,4-Dihydro-2-methoxy-2-methyl-4-phenyl-2H,5H-pyrano [3,2-c]-[1] 
benzopyran-5-one (cyclocoumarol)

518-20-7 208-248-3

235 Carisoprodol (INN) 78-44-4 201-118-7

236 Meprobamate (INN) 57-53-4 200-337-5

237 Tefazoline (INN) and its salts 1082-56-0

238 Arecoline 63-75-2 200-565-5

239 Poldine metilsulfate (INN) 545-80-2 208-894-6

240 Hydroxyzine (INN) 68-88-2 200-693-1

241 2-Naphthol 135-19-3 205-182-7

242 1-and 2-Naphthylamines and their salts 134-32-7/ 
91-59-8

205-138-7/ 
202-080-4

243 3-(1-Naphthyl)-4-hydroxycoumarin 39923-41-6

244 Naphazoline (INN) and its salts 835-31-4 212-641-5

245 Neostigmine and its salts e. g. neostigmine bromide (INN) 114-80-7 204-054-8

246 Nicotine and its salts 54-11-5 200-193-3

247 Amyl nitrites 110-46-3 203-770-8

248 Inorganic nitrites, with the exception of sodium nitrite 14797-65-0

249 Nitrobenzene 98-95-3 202-716-0

250 Nitrocresols and their alkali metal salts 12167-20-3

251 Nitrofurantoin (INN) 67-20-9 200-646-5

252 Furazolidone (INN) 67-45-8 200-653-3

253 Nitroglycerin; Propane-1,2,3-triyl trinitrate 55-63-0 200-240-8

254 Acenocoumarol (INN) 152-72-7 205-807-3

255 Alkali pentacyanonitrosylferrate (2-) e.g. 14402-89-2/ 
13755-38-9

238-373-9 / -

256 Nitrostilbenes, their homologues and their derivatives

257 Noradrenaline and its salts 51-41-2 200-096-6
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258 Noscapine (INN) and its salts 128-62-1 204-899-2

259 Guanethidine (INN) and its salts 55-65-2 200-241-3

260 Oestrogens

261 Oleandrin 465-16-7 207-361-5

262 Chlortalidone (INN) 77-36-1 201-022-5

263 Pelletierine and its salts 2858-66-4/ 
4396-01-4

220-673-6/ 
224-523-0

264 Pentachloroethane 76-01-7 200-925-1

265 Pentaerithrityl tetranitrate (INN) 78-11-5 201-084-3

266 Petrichloral (INN) 78-12-6

267 Octamylamine (INN) and its salts 502-59-0 207-947-0

268 Picric acid 88-89-1 201-865-9

269 Phenacemide (INN) 63-98-9 200-570-2

270 Difencloxazine (INN) 5617-26-5

271 2-Phenylindan-1,3-dione (phenindione (INN)) 83-12-5 201-454-4

272 Ethylphenacemide (pheneturide (INN)) 90-49-3 201-998-2

273 Phenprocoumon (INN) 435-97-2 207-108-9

274 Fenyramidol (INN) 553-69-5 209-044-7

275 Triamterene (INN) and its salts 396-01-0 206-904-3

276 Tetraethyl pyrophosphate (TEPP - ISO) 107-49-3 203-495-3

277 Tritolyl phosphate 1330-78-5 215-548-8

278 Psilocybine (INN) 520-52-5 208-294-4

279 Phosphorus and metal phosphides 7723-14-0 231-768-7

280 Thalidomide (INN) and its salts 50-35-1 200-031-1

281 Physostigma venenosum Balf. 89958-15-6 289-638-0

282 Picrotoxin 124-87-8 204-716-6

283 Pilocarpine and its salts 92-13-7 202-128-4

284 α-Piperidin-2-ylbenzyl acetate, laevorotatory threoform 
(levofacetoperane (INN)) and its salts

24558-01-8

285 Pipradrol (INN) and its salts 467-60-7 207-394-5

286 Azacyclonol (INN) and its salts 115-46-8 204-092-5

287 Bietamiverine (INN) 479-81-2 207-538-7

288 Butopiprine (INN) and its salts 55837-15-5 259-848-7

289 Lead and its compounds 7439-92-1 231-100-4

290 Coniine 458-88-8 207-282-6

291 Prunus laurocerasus L. (‘cherry laurel water’) 89997-54-6 289-689-9

292 Metyrapone (INN) 54-36-4 200-206-2

293 Radioactive substances, as defined by Directive 96/29/Euratom (1) 
laying down basic safety standards for the protection of the health of 
workers and the general public against the dangers arising from 
ionising radiation

294 Juniperus sabina L. (leaves, essential oil and galenical preparations) 90046-04-1 289-971-1
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295 Hyoscine, its salts and derivatives 51-34-3 200-090-3

296 Gold salts

297 Selenium and its compounds with the exception of selenium 
disulphide under the conditions set out under reference No 49 in 
Annex III

7782-49-2 231-957-4

298 Solanum nigrum L. and its galenical preparations 84929-77-1 284-555-6

299 Sparteine (INN) and its salts 90-39-1 201-988-8

300 Glucocorticoids (Corticosteroids)

301 Datura stramonium L. and its galenical preparations 84696-08-2 283-627-4

302 Strophantines, their aglucones and their respective derivatives 11005-63-3 234-239-9

303 Strophantus species and their galenical preparations

304 Strychnine and its salts 57-24-9 200-319-7

305 Strychnos species and their galenical preparations

306 Narcotics, natural and synthetic: All substances listed in Tables I and II 
of the single Convention on narcotic drugs signed in New York on
30 March 1961

307 Sulphonamides (sulphanilamide and its derivatives obtained by 
substitution of one or more H-atoms of the -NH2 groups) and their 
salts

308 Sultiame (INN) 61-56-3 200-511-0

309 Neodymium and its salts 7440-00-8 231-109-3

310 Thiotepa (INN) 52-24-4 200-135-7

311 Pilocarpus jaborandi Holmes and its galenical preparations 84696-42-4 283-649-4

312 Tellurium and its compounds 13494-80-9 236-813-4

313 Xylometazoline (INN) and its salts 526-36-3 208-390-6

314 Tetrachloroethylene 127-18-4 204-825-9

315 Carbon tetrachloride 56-23-5 200-262-8

316 Hexaethyl tetraphosphate 757-58-4 212-057-0

317 Thallium and its compounds 7440-28-0 231-138-1

318 Thevetia neriifolia Juss., glycoside extract 90147-54-9 290-446-4

319 Ethionamide (INN) 536-33-4 208-628-9

320 Phenothiazine (INN) and its compounds 92-84-2 202-196-5

321 Thiourea and its derivatives, with the exception of the one listed in 
Annex III

62-56-6 200-543-5

322 Mephenesin (INN) and its esters 59-47-2 200-427-4

323 Vaccines, toxins or serums defined as immunological medicinal 
products pursuant to Article 1(4) of Directive 2001/83/EC

324 Tranylcypromine (INN) and its salts 155-09-9 205-841-9

325 Trichloronitromethane (chloropicrine) 76-06-2 200-930-9

326 2,2,2-Tribromoethanol (tribromoethyl alcohol) 75-80-9 200-903-1

327 Trichlormethine (INN) and its salts 817-09-4 212-442-3

328 Tretamine (INN) 51-18-3 200-083-5

329 Gallamine triethiodide (INN) 65-29-2 200-605-1

330 Urginea scilla Steinh. and its galenical preparations 84650-62-4 283-520-2

331 Veratrine, its salts and galenical preparations 8051-02-3 613-062-00-4

332 Schoenocaulon officinale Lind (seeds and galenical preparations) 84604-18-2 283-296-6
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333 Veratrum spp. and their preparations 90131-91-2 290-407-1

334 Vinyl chloride monomer 75-01-4 200-831-0

335 Ergocalciferol (INN) and cholecalciferol (vitamins D2 and D3) 50-14-6/ 
67-97-0

200-014-9/ 
200-673-2

336 Salts of O-alkyldithiocarbonic acids (xanthates)

337 Yohimbine and its salts 146-48-5 205-672-0

338 Dimethyl sulfoxide (INN) 67-68-5 200-664-3

339 Diphenhydramine (INN) and its salts 58-73-1 200-396-7

340 4-tert-Butylphenol 98-54-4 202-679-0

341 4-tert-Butylpyrocatechol 98-29-3 202-653-9

342 Dihydrotachysterol (INN) 67-96-9 200-672-7

343 Dioxane 123-91-1 204-661-8

344 Morpholine and its salts 110-91-8 203-815-1

345. Pyrethrum album L. and its galenical preparations

346 2-[4-Methoxybenzyl-N-(2-pyridyl)amino]ethyldimethylamine maleate 
(Mepyramine maleate; pyrilamine maleate)

59-33-6 200-422-7

347 Tripelennamine (INN) 91-81-6 202-100-1

348 Tetrachlorosalicylanilides 7426-07-5

349 Dichlorosalicylanilides 1147-98-4

350 Tetrabromosalicylanilides

351 Dibromosalicylanilides

352 Bithionol (INN) 97-18-7 202-565-0

353 Thiuram monosulphides 97-74-5 202-605-7

354 Moved or deleted

355 Dimethylformamide (N,N-Dimethylformamide) 68-12-2 200-679-5

356 4-Phenylbut-3-en-2-one (Benzylidene acetone) 122-57-6 204-555-1

357 Benzoates of 4-hydroxy-3-methoxycinnamyl alcohol (coniferyl 
alcohol) except for normal content in natural essences used

358 Furocoumarines (e. g. trioxysalen (INN), 8-methoxypsoralen, 
5-methoxypsoralen) except for normal content in natural essences 
used.

In sun protection and in bronzing products, furocoumarines shall be 
below 1 mg/kg

3902-71-4/ 
298-81-7/ 
484-20-8

223-459-0/ 
206-066-9/ 
207-604-5

359 Oil from the seeds of Laurus nobilis L. 84603-73-6 283-272-5

360 Safrole except for normal content in the natural essences used and 
provided the concentration does not exceed:

100 ppm in the finished product, 50 ppm in products for dental and 
oral hygiene, and provided that Safrole is not present in toothpastes 
intended specifically for children

94-59-7 202-345-4

361 5,5’-Di-isopropyl-2,2’-dimethylbiphenyl-4,4’-diyl dihypoiodite (thymol 
iodide)

552-22-7 209-007-5

362 3’-Ethyl-5’,6’,7’,8’-tetrahydro-5’,5’,8’,8’-tetramethyl-2’-acetonaphthone 
or 7-acetyl-6-ethyl-1,1,4,4-tetramethyl-1,2,3,4-tetrahydronaphtalen 
(AETT; Versalide)

88-29-9 201-817-7

363 o-Phenylenediamine and its salts 95-54-5 202-430-6
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364 4-Methyl-m-phenylenediamine (Toluene-2,4-diamine) and its salts 95-80-7 202-453-1

365 Aristolochic acid and its salts; Aristolochia spp. and their preparations 475-80-9/ 
313-67-7/ 
15918-62-4

202-499-6/ 
206-238-3/-

366 Chloroform 67-66-3 200-663-8

367 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1746-01-6 217-122-7

368 2,6-Dimethyl-1,3-dioxan-4-yl acetate (Dimethoxane) 828-00-2 212-579-9

369 Pyrithione sodium (INNM) (2) 3811-73-2 223-296-5

370 N-(Trichloromethylthio)-4-cyclohexene-1,2-dicarboximide (Captan -
ISO)

133-06-2 205-087-0

371 2,2’-Dihydroxy-3,3’,5,5’,6,6’-hexachlorodiphenylmethane 
(Hexachlorophene (INN))

70-30-4 200-733-8

372 6-(Piperidinyl)-2,4-pyrimidinediamine 3-oxide (Minoxidil (INN)) and its 
salts

38304-91-5 253-874-2

373 3,4’,5-Tribromosalicylanilide (Tribromsalan (INN)) 87-10-5 201-723-6

374 Phytolacca spp. and their preparations 65497-07-6/ 
60820-94-2

375 Tretinoin (INN) (retinoic acid and its salts) 302-79-4 206-129-0

376 1-Methoxy-2,4-diaminobenzene (2,4-diaminoanisole - CI 76050) and 
its salts

615-05-4 210-406-1

377 1-Methoxy-2,5-diaminobenzene (2,5-diaminoanisole) and its salts 5307-02-8 226-161-9

378 Colouring agent CI 12140 3118-97-6 221-490-4

379 Colouring agent CI 26105 (Solvent Red 24) 85-83-6 201-635-8

380 Colouring agent CI 42555 (Basic Violet 3)

Colouring agent CI 42555:1

Colouring agent CI 42555:2

548-62-9

467-63-0

208-953-6

207-396-6

381 Amyl 4-dimethylaminobenzoate, mixed isomers (Padimate A (INN)) 14779-78-3 238-849-6

383 2-Amino-4-nitrophenol 99-57-0 202-767-9

384 2-Amino-5-nitrophenol 121-88-0 204-503-8

385 11-α-Hydroxypregn-4-ene-3,20-dione and its esters 80-75-1 201-306-9

386 Colouring agent CI 42640 ([4-[[4-(Dimethylamino)phenyl][4-[ethyl(3-
sulphonatobenzyl)amino]phenyl]methylene]cyclohexa-2,5-dien-1-
ylidene](ethyl)(3-sulphonatobenzyl)ammonium, sodium salt)

1694-09-3 216-901-9

387 Colouring agent CI 13065 587-98-4 209-608-2

388 Colouring agent CI 42535 (Basic Violet 1) 8004-87-3

389 Colouring agent CI 61554 (Solvent Blue 35) 17354-14-2 241-379-4

390 Anti-androgens of steroidal structure

391 Zirconium and its compounds, with the exception of the substances 
listed under reference number 50 in Annex III, and the zirconium 
lakes, pigments or salts of the colouring agents when listed in 
Annex IV

7440-67-7 231-176-9

392 Moved or deleted

393 Acetonitrile 75-05-8 200-835-2

394 Tetrahydrozoline (Tetryzoline (INN)) and its salts 84-22-0 201-522-3
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395 Hydroxy-8-quinoline and its sulphate, except for the uses provided for 
in No 51 in Annex III

148-24-3/ 
134-31-6

205-711-1/ 
205-137-1

396 Dithio-2,2-bispyridine-dioxide 1,1’ (additive with trihydrated 
magnesium sulphate) - (pyrithione disulphide + magnesium sulphate)

43143-11-9 256-115-3

397 Colouring agent CI 12075 (Pigment Orange 5) and its lakes, pigments 
and salts

3468-63-1 222-429-4

398 Colouring agent CI 45170 and CI 45170:1 (Basic Violet 10) 81-88-9/ 
509-34-2

201-383-9/ 
208-096-8

399 Lidocaine (INN) 137-58-6 205-302-8

400 1,2-Epoxybutane 106-88-7 203-438-2

401 Colouring agent CI 15585 5160-02-1/ 
2092-56-0

225-935-3/ 
218-248-5

402 Strontium lactate 29870-99-3 249-915-9

403 Strontium nitrate 10042-76-9 233-131-9

404 Strontium polycarboxylate

405 Pramocaine (INN) 140-65-8 205-425-7

406 4-Ethoxy-m-phenylenediamine and its salts 5862-77-1

407 2,4-Diaminophenylethanol and its salts 14572-93-1

408 Pyrocatechol (Catechol) 120-80-9 204-427-5

409 Pyrogallol 87-66-1 201-762-9

410 Nitrosamines e.g. Dimethylnitrosoamine; Nitrosodipropylamine; 
2,2’-Nitrosoimino)bisethanol

62-75-9/ 
621-64-7/ 
1116-54-7

200-549-8/ 
210-698-0/ 
214-237-4

411 Secondary alkyl- and alkanolamines and their salts

412 4-Amino-2-nitrophenol 119-34-6 204-316-1

413 2-Methyl-m-phenylenediamine (Toluene-2,6-diamine) 823-40-5 212-513-9

414 4-tert.-Butyl-3-methoxy-2,6-dinitrotoluene (Musk Ambrette) 83-66-9 201-493-7

415 Moved or deleted

416 Cells, tissues or products of human origin

417 3,3-Bis(4-hydroxyphenyl)phthalide (Phenolphthalein (INN)) 77-09-8 201-004-7

418 3-Imidazol-4-ylacrylic acid (Urocanic acid) and its ethyl ester 104-98-3/ 
27538-35-8

203-258-4/ 
248-515-1

419 Category 1 material and Category 2 material as defined in Articles 4 
and 5 respectively of Regulation (EC) No 1774/2002 of the European 
Parliament and of the Council (3), and ingredients derived therefrom

420 Crude and refined coal tars 8007-45-2 232-361-7

421 1,1,3,3,5-Pentamethyl-4,6-dinitroindane (Moskene) 116-66-5 204-149-4

422 5-tert.-Butyl-1,2,3-trimethyl-4,6-dinitrobenzene (Musk Tibetene) 145-39-1 205-651-6

423 Alanroot oil (Inula helenium L.), when used as a fragrance ingredient 97676-35-2

424 Benzyl cyanide, when used as a fragrance ingredient 140-29-4 205-410-5

425 Cyclamen alcohol, when used as a fragrance ingredient 4756-19-8 225-289-2

426 Diethyl maleate, when used as a fragrance ingredient 141-05-9 205-451-9

427 3,4-Dihydrocoumarin, when used as a fragrance ingredient 119-84-6 204-354-9

428 2,4-Dihydroxy-3-methylbenzaldehyde, when used as a fragrance 
ingredient

6248-20-0 228-369-5
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429 3,7-Dimethyl-2-octen-1-ol (6,7-Dihydrogeraniol), when used as a 
fragrance ingredient

40607-48-5 254-999-5

430 4,6-Dimethyl-8-tert-butylcoumarin, when used as a fragrance 
ingredient

17874-34-9 241-827-9

431 Dimethyl citraconate, when used as a fragrance ingredient 617-54-9

432 7,11-Dimethyl-4,6,10-dodecatrien-3-one (Pseudomethylionone), when 
used as a fragrance ingredient

26651-96-7 247-878-3

433 6,10-Dimethyl-3,5,9-undecatrien-2-one (Pseudoionone)(, when used as 
a fragrance ingredient

141-10-6 205-457-1

434 Diphenylamine, when used as a fragrance ingredient 122-39-4 204-539-4

435 Ethyl acrylate, when used as a fragrance ingredient 140-88-5 205-438-8

436 Fig leaf absolute (Ficus carica L.), when used as a fragrance ingredient 68916-52-9

437 trans-2-Heptenal, when used as a fragrance ingredient 18829-55-5 242-608-0

438 trans-2-Hexenal diethyl acetal, when used as a fragrance ingredient 67746-30-9 266-989-8

439 trans-2-Hexenal dimethyl acetal, when used as a fragrance ingredient 18318-83-7 242-204-4

440 Hydroabietyl alcohol, when used as a fragrance ingredient 13393-93-6 236-476-3

441 6-Isopropyl-2-decahydronaphthalenol, when used as a fragrance 
ingredient

34131-99-2 251-841-7

442 7-Methoxycoumarin, when used as a fragrance ingredient 531-59-9 208-513-3

443 4-(4-Methoxyphenyl)-3-butene-2-one (Anisylidene acetone), when used 
as a fragrance ingredient

943-88-4 213-404-9

444 1-(4-Methoxyphenyl)-1-penten-3-one 
(alpha-Methylanisylideneacetone), when used as a fragrance ingredient

104-27-8 203-190-5

445 Methyl trans-2-butenoate, when used as a fragrance ingredient 623-43-8 210-793-7

446 7-Methylcoumarin, when used as a fragrance ingredient 2445-83-2 219-499-3

447 5-Methyl-2,3-hexanedione (Acetyl isovaleryl), when used as a fragrance 
ingredient

13706-86-0 237-241-8

448 2-Pentylidenecyclohexanone, when used as a fragrance ingredient 25677-40-1 247-178-8

449 3,6,10-Trimethyl-3,5,9-undecatrien-2-one (Pseudo-Isomethyl ionone), 
when used as a fragrance ingredient

1117-41-5 214-245-8

450 Verbena oil (Lippia citriodora Kunth.), when used as a fragrance 
ingredient

8024-12-2

451 Moved or deleted

452 6-(2-Chloroethyl)-6-(2-methoxyethoxy)-2,5,7,10-tetraoxa-
6-silaundecane

37894-46-5 253-704-7

453 Cobalt dichloride 7646-79-9 231-589-4

454 Cobalt sulphate 10124-43-3 233-334-2

455 Nickel monoxide 1313-99-1 215-215-7

456 Dinickel trioxide 1314-06-3 215-217-8

457 Nickel dioxide 12035-36-8 234-823-3

458 Trinickel disulphide 12035-72-2 234-829-6

459 Tetracarbonylnickel 13463-39-3 236-669-2

460 Nickel sulphide 16812-54-7 240-841-2

461 Potassium bromate 7758-01-2 231-829-8

462 Carbon monoxide 630-08-0 211-128-3

463 Buta-1,3-diene, see also entries 464-611 106-99-0 203-450-8
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464 Isobutane, if it contains ≥ 0,1 % w/w Butadiene 75-28-5 200-857-2

465 Butane, if it contains ≥ 0,1 % w/w Butadiene 106-97-8 203-448-7

466 Gases (petroleum), C3-4, if they contain > 0,1 % w/w Butadiene 68131-75-9 268-629-5

467 Tail gas (petroleum), catalytic cracked distillate and catalytic cracked 
naphtha fractionation absorber, if it contains > 0,1 % w/w Butadiene

68307-98-2 269-617-2

468 Tail gas (petroleum), catalytic polymn. naphtha fractionation stabiliser, 
if it contains > 0,1 % w/w Butadiene

68307-99-3 269-618-8

469 Tail gas (petroleum), catalytic reformed naphtha fractionation 
stabiliser, hydrogen sulfide-free, if it contains > 0,1 % w/w Butadiene

68308-00-9 269-619-3

470 Tail gas (petroleum), cracked distillate hydrotreater stripper, if it 
contains > 0,1 % w/w Butadiene

68308-01-0 269-620-9

471 Tail gas (petroleum), gas oil catalytic cracking absorber, if it contains 
> 0,1 % w/w Butadiene

68308-03-2 269-623-5

472 Tail gas (petroleum), gas recovery plant, if it contains > 0,1 % w/w 
Butadiene

68308-04-3 269-624-0

473 Tail gas (petroleum), gas recovery plant deethaniser, if it contains 
> 0,1 % w/w Butadiene

68308-05-4 269-625-6

474 Tail gas (petroleum), hydrodesulfurised distillate and hydrodesulfurised 
naphtha fractionator, acid-free, if it contains > 0,1 % w/w Butadiene

68308-06-5 269-626-1

475 Tail gas (petroleum), hydrodesulfurised vacuum gas oil stripper, 
hydrogen sulfide-free, if it contains > 0,1 % w/w Butadiene

68308-07-6 269-627-7

476 Tail gas (petroleum), isomerised naphtha fractionation stabiliser, if it 
contains > 0,1 % w/w Butadiene

68308-08-7 269-628-2

477 Tail gas (petroleum), light straight-run naphtha stabiliser, hydrogen 
sulfide-free, if it contains > 0,1 % w/w Butadiene

68308-09-8 269-629-8

478 Tail gas (petroleum), straight-run distillate hydrodesulfurised, hydrogen 
sulfide-free, if it contains > 0,1 % w/w Butadiene

68308-10-1 269-630-3

479 Tail gas (petroleum), propane-propylene alkylation feed prep 
deethaniser, if it contains > 0,1 % w/w Butadiene

68308-11-2 269-631-9

480 Tail gas (petroleum), vacuum gas oil hydrodesulfurised, hydrogen 
sulfide-free, if it contains > 0,1 % w/w Butadiene

68308-12-3 269-632-4

481 Gases (petroleum), catalytic cracked overheads, if they contain > 0,1 % 
w/w Butadiene

68409-99-4 270-071-2

482 Alkanes, C1-2, if they contain > 0,1 % w/w Butadiene 68475-57-0 270-651-5

483 Alkanes, C2-3, if they contain > 0,1 % w/w Butadiene 68475-58-1 270-652-0

484 Alkanes, C3-4, if they contain > 0,1 % w/w Butadiene 68475-59-2 270-653-6

485 Alkanes, C4-5, if they contain > 0,1 % w/w Butadiene 68475-60-5 270-654-1

486 Fuel-gases, if they contain > 0,1 % w/w Butadiene 68476-26-6 270-667-2

487 Fuel gases, crude oil distillates, if they contain > 0,1 % w/w Butadiene 68476-29-9 270-670-9

488 Hydrocarbons, C3-4, if they contain > 0,1 % w/w Butadiene 68476-40-4 270-681-9

489 Hydrocarbons, C4-5, if they contain > 0,1 % w/w Butadiene 68476-42-6 270-682-4

490 Hydrocarbons, C2-4, C3-rich, if they contain > 0,1 % w/w Butadiene 68476-49-3 270-689-2
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491 Petroleum gases, liquefied, if they contain > 0,1 % w/w Butadiene 68476-85-7 270-704-2

492 Petroleum gases, liquefied, sweetened, if they contain > 0,1 % w/w 
Butadiene

68476-86-8 270-705-8

493 Gases (petroleum), C3-4, isobutane-rich if they contain > 0,1 % w/w 
Butadiene

68477-33-8 270-724-1

494 Distillates (petroleum), C3-6, piperylene-rich, if they contain > 0,1 % 
w/w Butadiene

68477-35-0 270-726-2

495 Gases (petroleum), amine system feed, if they contain > 0,1 % w/w 
Butadiene

68477-65-6 270-746-1

496 Gases (petroleum), benzene unit hydrodesulfurised off, if they contain 
> 0,1 % w/w Butadiene

68477-66-7 270-747-7

497 Gases (petroleum), benzene unit recycle, hydrogen-rich, if they contain 
> 0,1 % w/w Butadiene

68477-67-8 270-748-2

498 Gases (petroleum), blend oil, hydrogen-nitrogen-rich, if they contain 
> 0,1 % w/w Butadiene

68477-68-9 270-749-8

499 Gases (petroleum), butane splitter overheads, if they contain > 0,1 % 
w/w Butadiene

68477-69-0 270-750-3

500 Gases (petroleum), C2-3, if they contain > 0,1 % w/w Butadiene 68477-70-3 270-751-9

501 Gases (petroleum), catalytic-cracked gas oil depropaniser bottoms, 
C4-rich acid-free, if they contain > 0,1 % w/w Butadiene

68477-71-4 270-752-4

502 Gases (petroleum), catalytic-cracked naphtha debutaniser bottoms, 
C3-5-rich, if they contain > 0,1 % w/w Butadiene

68477-72-5 270-754-5

503 Gases (petroleum), catalytic cracked naphtha depropaniser overhead, 
C3-rich acid-free, if they contain > 0,1 % w/w Butadiene

68477-73-6 270-755-0

504 Gases (petroleum), catalytic cracker, if they contain > 0,1 % w/w 
Butadiene

68477-74-7 270-756-6

505 Gases (petroleum), catalytic cracker, C1-5-rich, if they contain > 0,1 % 
w/w Butadiene

68477-75-8 270-757-1

506 Gases (petroleum), catalytic polymd. naphtha stabiliser overhead, 
C2-4-rich, if they contain > 0,1 % w/w Butadiene

68477-76-9 270-758-7

507 Gases (petroleum), catalytic reformed naphtha stripper overheads, if 
they contain > 0,1 % w/w Butadiene

68477-77-0 270-759-2

508 Gases (petroleum), catalytic reformer, C1-4-rich, if they contain > 0,1 % 
w/w Butadiene

68477-79-2 270-760-8

509 Gases (petroleum), C6-8 catalytic reformer recycle, if they contain 
> 0,1 % w/w Butadiene

68477-80-5 270-761-3

510 Gases (petroleum), C6-8 catalytic reformer, if they contain > 0,1 % w/w 
Butadiene

68477-81-6 270-762-9

511 Gases (petroleum), C6-8 catalytic reformer recycle, hydrogen-rich, if 
they contain > 0,1 % w/w Butadiene

68477-82-7 270-763-4

512 Gases (petroleum), C3-5 olefinic-paraffinic alkylation feed, if they 
contain > 0,1 % w/w Butadiene

68477-83-8 270-765-5

513 Gases (petroleum), C2-return stream, if they contain > 0,1 % w/w 
Butadiene

68477-84-9 270-766-0

514 Gases (petroleum), C4-rich, if they contain > 0,1 % w/w Butadiene 68477-85-0 270-767-6

515 Gases (petroleum), deethaniser overheads, if they contain > 0,1 % w/w 
Butadiene

68477-86-1 270-768-1

516 Gases (petroleum), deisobutaniser tower overheads, if they contain 
> 0,1 % w/w Butadiene

68477-87-2 270-769-7

517 Gases (petroleum), depropaniser dry, propene-rich, if they contain 
> 0,1 % w/w Butadiene

68477-90-7 270-772-3
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518 Gases (petroleum), depropaniser overheads, if they contain > 0,1 % 
w/w Butadiene

68477-91-8 270-773-9

519 Gases (petroleum), dry sour, gas-concn. -unit-off, if they contain 
> 0,1 % w/w Butadiene

68477-92-9 270-774-4

520 Gases (petroleum), gas concn. reabsorber distn., if they contain 
> 0,1 % w/w Butadiene

68477-93-0 270-776-5

521 Gases (petroleum), gas recovery plant depropaniser overheads, if they 
contain > 0,1 % w/w Butadiene

68477-94-1 270-777-0

522 Gases (petroleum), Girbatol unit feed, if they contain > 0,1 % w/w 
Butadiene

68477-95-2 270-778-6

523 Gases (petroleum), hydrogen absorber off, if they contain > 0,1 % w/w 
Butadiene

68477-96-3 270-779-1

524 Gases (petroleum), hydrogen-rich, if they contain > 0,1 % w/w 
Butadiene

68477-97-4 270-780-7

525 Gases (petroleum), hydrotreater blend oil recycle, 
hydrogen-nitrogen-rich, if they contain > 0,1 % w/w Butadiene

68477-98-5 270-781-2

526 Gases (petroleum), isomerised naphtha fractionator, C4-rich, hydrogen 
sulfide-free, if they contain > 0,1 % w/w Butadiene

68477-99-6 270-782-8

527 Gases (petroleum), recycle, hydrogen-rich, if they contain > 0,1 % w/w 
Butadiene

68478-00-2 270-783-3

528 Gases (petroleum), reformer make-up, hydrogen-rich, if they contain 
> 0,1 % w/w Butadiene

68478-01-3 270-784-9

529 Gases (petroleum), reforming hydrotreater, if they contain > 0,1 % 
w/w Butadiene

68478-02-4 270-785-4

530 Gases (petroleum), reforming hydrotreater, hydrogen-methane-rich, if 
they contain > 0,1 % w/w Butadiene

68478-03-5 270-787-5

531 Gases (petroleum), reforming hydrotreater make-up, hydrogen-rich, if 
they contain > 0,1 % w/w Butadiene

68478-04-6 270-788-0

532 Gases (petroleum), thermal cracking distn., if they contain > 0,1 % 
w/w Butadiene

68478-05-7 270-789-6

533 Tail gas (petroleum), catalytic cracked clarified oil and thermal cracked 
vacuum residue fractionation reflux drum, if it contains > 0,1 % w/w 
Butadiene

68478-21-7 270-802-5

534 Tail gas (petroleum), catalytic cracked naphtha stabilisation absorber, if 
it contains > 0,1 % w/w Butadiene

68478-22-8 270-803-0

535 Tail gas (petroleum), catalytic cracker, catalytic reformer and 
hydrodesulfurised combined fractionater, if it contains > 0,1 % w/w 
Butadiene

68478-24-0 270-804-6

536 Tail gas (petroleum), catalytic cracker refractionation absorber, if it 
contains > 0,1 % w/w Butadiene

68478-25-1 270-805-1

537 Tail gas (petroleum), catalytic reformed naphtha fractionation 
stabiliser, if it contains > 0,1 % w/w Butadiene

68478-26-2 270-806-7

538 Tail gas (petroleum), catalytic reformed naphtha separator, if it 
contains > 0,1 % w/w Butadiene

68478-27-3 270-807-2

539 Tail gas (petroleum), catalytic reformed naphtha stabiliser, if it 
contains > 0,1 % w/w Butadiene

68478-28-4 270-808-8

540 Tail gas (petroleum), cracked distillate hydrotreater separator, if it 
contains > 0,1 % w/w Butadiene

68478-29-5 270-809-3

541 Tail gas (petroleum), hydrodesulfurised straight-run naphtha separator, 
if it contains > 0,1 % w/w Butadiene

68478-30-8 270-810-9
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542 Tail gas (petroleum), saturate gas plant mixed stream, C4-rich, if it 
contains > 0,1 % w/w Butadiene

68478-32-0 270-813-5

543 Tail gas (petroleum), saturate gas recovery plant, C1-2-rich, if it 
contains > 0,1 % w/w Butadiene

68478-33-1 270-814-0

544 Tail gas (petroleum), vacuum residues thermal cracker, if it contains 
> 0,1 % w/w Butadiene

68478-34-2 270-815-6

545 Hydrocarbons, C3-4-rich, petroleum distillate, if they contain > 0,1 % 
w/w Butadiene

68512-91-4 270-990-9

546 Gases (petroleum), catalytic reformed straight-run naphtha stabiliser 
overheads, if they contain > 0,1 % w/w Butadiene

68513-14-4 270-999-8

547 Gases (petroleum), full-range straight-run naphtha dehexaniser off, if 
they contain > 0,1 % w/w Butadiene

68513-15-5 271-000-8

548 Gases (petroleum), hydrocracking depropaniser off, hydrocarbon-rich, 
if they contain > 0,1 % w/w Butadiene

68513-16-6 271-001-3

549 Gases (petroleum), light straight-run naphtha stabiliser off, if they 
contain > 0,1 % w/w Butadiene

68513-17-7 271-002-9

550 Gases (petroleum), reformer effluent high-pressure flash drum off, if 
they contain > 0,1 % w/w Butadiene

68513-18-8 271-003-4

551 Gases (petroleum), reformer effluent low-pressure flash drum off, if 
they contain > 0,1 % w/w Butadiene

68513-19-9 271-005-5

552 Residues (petroleum), alkylation splitter, C4-rich, if they contain 
> 0,1 % w/w Butadiene

68513-66-6 271-010-2

553 Hydrocarbons, C1-4, if they contain > 0,1 % w/w Butadiene 68514-31-8 271-032-2

554 Hydrocarbons, C1-4, sweetened, if they contain > 0,1 % w/w Butadiene 68514-36-3 271-038-5

555 Gases (petroleum), oil refinery gas distn. off, if they contain > 0,1 % 
w/w Butadiene

68527-15-1 271-258-1

556 Hydrocarbons, C1-3, if they contain > 0,1 % w/w Butadiene 68527-16-2 271-259-7

557 Hydrocarbons, C1-4, debutaniser fraction, if they contain > 0,1 % w/w 
Butadiene

68527-19-5 271-261-8

558 Gases (petroleum), benzene unit hydrotreater depentaniser overheads, 
if they contain > 0,1 % w/w Butadiene

68602-82-4 271-623-5

559 Gases (petroleum), C1-5, wet, if they contain > 0,1 % w/w Butadiene 68602-83-5 271-624-0

560 Gases (petroleum), secondary absorber off, fluidised catalytic cracker 
overheads fractionator, if they contain > 0,1 % w/w Butadiene

68602-84-6 271-625-6

561 Hydrocarbons, C2-4, if they contain > 0,1 % w/w Butadiene 68606-25-7 271-734-9

562 Hydrocarbons, C3, if they contain > 0,1 % w/w Butadiene 68606-26-8 271-735-4

563 Gases (petroleum), alkylation feed, if they contain > 0,1 % w/w 
Butadiene

68606-27-9 271-737-5

564 Gases (petroleum), depropaniser bottoms fractionation off, if they 
contain > 0,1 % w/w Butadiene

68606-34-8 271-742-2

565 Petroleum products, refinery gases, if they contain > 0,1 % w/w 
Butadiene

68607-11-4 271-750-6

566 Gases (petroleum), hydrocracking low-pressure separator, if they 
contain > 0,1 % w/w Butadiene

68783-06-2 272-182-1

567 Gases (petroleum), refinery blend, if they contain > 0,1 % w/w 
Butadiene

68783-07-3 272-183-7

568 Gases (petroleum), catalytic cracking, if they contain > 0,1 % w/w 
Butadiene

68783-64-2 272-203-4

NE9002.21.22

dcba

rebmunCErebmunSACNNI/emanlacimehC

noitacifitnediecnatsbuS

rebmun
ecnerefeR



Official Journal of the European Union 22.12.2009

569 Gases (petroleum), C2-4, sweetened, if they contain > 0,1 % w/w 
Butadiene

68783-65-3 272-205-5

570 Gases (petroleum), refinery, if they contain > 0,1 % w/w Butadiene 68814-67-5 272-338-9

571 Gases (petroleum), platformer products separator off, if they contain 
> 0,1 % w/w Butadiene

68814-90-4 272-343-6

572 Gases (petroleum), hydrotreated sour kerosine depentaniser stabiliser 
off, if they contain > 0,1 % w/w Butadiene

68911-58-0 272-775-5

573 Gases (petroleum), hydrotreated sour kerosine flash drum, if they 
contain > 0,1 % w/w Butadiene

68911-59-1 272-776-0

574 Gases (petroleum), crude oil fractionation off, if they contain > 0,1 % 
w/w Butadiene

68918-99-0 272-871-7

575 Gases (petroleum), dehexaniser off, if they contain > 0,1 % w/w 
Butadiene

68919-00-6 272-872-2

576 Gases (petroleum), distillate unifiner desulfurisation stripper off, if they 
contain > 0,1 % w/w Butadiene

68919-01-7 272-873-8

577 Gases (petroleum), fluidised catalytic cracker fractionation off if they 
contain > 0,1 % w/w Butadiene

68919-02-8 272-874-3

578 Gases (petroleum), fluidised catalytic cracker scrubbing secondary 
absorber off, if they contain > 0,1 % w/w Butadiene

68919-03-9 272-875-9

579 Gases (petroleum), heavy distillate hydrotreater desulfurisation stripper 
off, if they contain > 0,1 % w/w Butadiene

68919-04-0 272-876-4

580 Gases (petroleum), light straight run gasoline fractionation stabiliser 
off, if they contain > 0,1 % w/w Butadiene

68919-05-1 272-878-5

581 Gases (petroleum), naphtha unifiner desulfurisation stripper off, if they 
contain > 0,1 % w/w Butadiene

68919-06-2 272-879-0

582 Gases (petroleum), platformer stabiliser off, light ends fractionation, if 
they contain > 0,1 % w/w Butadiene

68919-07-3 272-880-6

583 Gases (petroleum), preflash tower off, crude distn., if they contain 
> 0,1 % w/w Butadiene

68919-08-4 272-881-1

584 Gases (petroleum), straight-run naphtha catalytic reforming off, if they 
contain > 0,1 % w/w Butadiene

68919-09-5 272-882-7

585 Gases (petroleum), straight-run stabiliser off, if they contain > 0,1 % 
w/w Butadiene

68919-10-8 272-883-2

586 Gases (petroleum), tar stripper off, if they contain > 0,1 % w/w 
Butadiene

68919-11-9 272-884-8

587 Gases (petroleum), unifiner stripper off, if they contain > 0,1 % w/w 
Butadiene

68919-12-0 272-885-3

588 Gases (petroleum), fluidised catalytic cracker splitter overheads, if they 
contain > 0,1 % w/w Butadiene

68919-20-0 272-893-7

589 Gases (petroleum), catalytic cracked naphtha debutaniser, if they 
contain > 0,1 % w/w Butadiene

68952-76-1 273-169-3

590 Tail gas (petroleum), catalytic cracked distillate and naphtha stabiliser, 
if it contains > 0,1 % w/w Butadiene

68952-77-2 273-170-9

591 Tail gas (petroleum), catalytic hydrodesulfurised naphtha separator, if 
it contains > 0,1 % w/w Butadiene

68952-79-4 273-173-5

592 Tail gas (petroleum), straight-run naphtha hydrodesulfurised, if it 
contains > 0,1 % w/w Butadiene

68952-80-7 273-174-0

593 Tail gas (petroleum), thermal-cracked distillate, gas oil and naphtha 
absorber, if it contains > 0,1 % w/w Butadiene

68952-81-8 273-175-6
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594 Tail gas (petroleum), thermal cracked hydrocarbon fractionation 
stabiliser, petroleum coking, if it contains > 0,1 % w/w Butadiene

68952-82-9 273-176-1

595 Gases (petroleum), light steam-cracked, butadiene conc., if they 
contain > 0,1 % w/w Butadiene

68955-28-2 273-265-5

596 Gases (petroleum), sponge absorber off, fluidised catalytic cracker and 
gas oil desulfuriser overhead fractionation, if they contain > 0,1 % w/w 
Butadiene

68955-33-9 273-269-7

597 Gases (petroleum), straight-run naphtha catalytic reformer stabiliser 
overhead, if they contain > 0,1 % w/w Butadiene

68955-34-0 273-270-2

598 Gases (petroleum), crude distn. and catalytic cracking, if they contain > 
0,1 % w/w Butadiene

68989-88-8 273-563-5

599 Hydrocarbons, C4, if they contain > 0,1 % w/w Butadiene 87741-01-3 289-339-5

600 Alkanes, C1-4, C3-rich, if they contain > 0,1 % w/w Butadiene 90622-55-2 292-456-4

601 Gases (petroleum), gas oil diethanolamine scrubber off, if they contain 
> 0,1 % w/w Butadiene

92045-15-3 295-397-2

602 Gases (petroleum), gas oil hydrodesulfurisation effluent, if they contain 
> 0,1 % w/w Butadiene

92045-16-4 295-398-8

603 Gases (petroleum), gas oil hydrodesulfurisation purge, if they contain 
> 0,1 % w/w Butadiene

92045-17-5 295-399-3

604 Gases (petroleum), hydrogenator effluent flash drum off, if they 
contain > 0,1 % w/w Butadiene

92045-18-6 295-400-7

605 Gases (petroleum), naphtha steam cracking high-pressure residual, if 
they contain > 0,1 % w/w Butadiene

92045-19-7 295-401-2

606 Gases (petroleum), residue visbreaking off, if they contain > 0,1 % w/w 
Butadiene

92045-20-0 295-402-8

607 Gases (petroleum), steam-cracker C3-rich, if they contain > 0,1 % w/w 
Butadiene

92045-22-2 295-404-9

608 Hydrocarbons, C4, steam-cracker distillate, if they contain > 0,1 % w/w 
Butadiene

92045-23-3 295-405-4

609 Petroleum gases, liquefied, sweetened, C4 fraction, if they contain 
> 0,1 % w/w Butadiene

92045-80-2 295-463-0

610 Hydrocarbons, C4, 1,3-butadiene- and isobutene-free, if they contain 
> 0,1 % w/w Butadiene

95465-89-7 306-004-1

611 Raffinates (petroleum), steam-cracked C4 fraction cuprous ammonium 
acetate extn., C3-5 and C3-5 unsatd., butadiene-free, if they contain 
> 0,1 % w/w Butadiene

97722-19-5 307-769-4

612 Benzo[def]chrysene (benzo[a]pyrene) 50-32-8 200-028-5

613 Pitch, coal tar-petroleum, if it contains > 0,005 % w/w benzo[a]pyrene 68187-57-5 269-109-0

614 Distillates (coal-petroleum), condensed-ring arom., if they contain 
> 0,005 % w/w benzo[a]pyrene

68188-48-7 269-159-3

615 Moved or deleted

616 Moved or deleted

617 Creosote oil, acenaphthene fraction, acenaphthene-free, if it contains 
> 0,005 % w/w benzo[a]pyrene

90640-85-0 292-606-9

618 Pitch, coal tar, low-temp., if it contains > 0,005 % w/w 
benzo[a]pyrene

90669-57-1 292-651-4

619 Pitch, coal tar, low-temp., heat-treated, if it contains > 0,005 % w/w 
benzo[a]pyrene

90669-58-2 292-653-5
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620 Pitch, coal tar, low-temp., oxidised, if it contains > 0,005 % w/w 
benzo[a]pyrene

90669-59-3 292-654-0

621 Extract residues (coal), brown, if they contain > 0,005 % w/w 
benzo[a]pyrene

91697-23-3 294-285-0

622 Paraffin waxes (coal), brown-coal high-temp. tar, if they contain 
> 0,005 % w/w benzo[a]pyrene

92045-71-1 295-454-1

623 Paraffin waxes (coal), brown-coal high-temp. tar, hydrotreated, if they 
contain > 0,005 % w/w benzo[a]pyrene

92045-72-2 295-455-7

624 Waste solids, coal-tar pitch coking, if they contain > 0,005 % w/w 
benzo[a]pyrene

92062-34-5 295-549-8

625 Pitch, coal tar, high-temp., secondary, if it contains > 0,005 % w/w 
benzo[a]pyrene

94114-13-3 302-650-3

626 Residues (coal), liq. solvent extn., if they contain > 0,005 % w/w 
benzo[a]pyrene

94114-46-2 302-681-2

627 Coal liquids, liq. solvent extn. soln., if they contain > 0,005 % w/w 
benzo[a]pyrene

94114-47-3 302-682-8

628 Coal liquids, liq. solvent extn., if they contain > 0,005 % w/w 
benzo[a]pyrene

94114-48-4 302-683-3

629 Paraffin waxes (coal), brown-coal high-temp. tar, carbon-treated, if 
they contain > 0,005 % w/w benzo[a]pyrene

97926-76-6 308-296-6

630 Paraffin waxes (coal), brown-coal high-temp tar, clay-treated, if they 
contain > 0,005 % w/w benzo[a]pyrene

97926-77-7 308-297-1

631 Paraffin waxes (coal), brown-coal high-temp tar, silicic acid-treated, if 
they contain > 0,005 % w/w benzo[a]pyrene

97926-78-8 308-298-7

632 Absorption oils, bicyclo arom. and heterocylic hydrocarbon fraction, if 
they contain > 0,005 % w/w benzo[a]pyrene

101316-45-4 309-851-5

633 Aromatic hydrocarbons, C20-28, polycyclic, mixed coal-tar 
pitch-polyethylene polypropylene pyrolysis-derived, if they contain 
> 0,005 % w/w benzo[a]pyrene

101794-74-5 309-956-6

634 Aromatic hydrocarbons, C20-28, polycyclic, mixed coal-tar 
pitch-polyethylene pyrolysis-derived, if they contain > 0,005 % w/w 
benzo[a]pyrene

101794-75-6 309-957-1

635 Aromatic hydrocarbons, C20-28, polycyclic, mixed coal-tar 
pitch-polystyrene pyrolysis-derived, if they contain > 0,005 % w/w 
benzo[a]pyrene

101794-76-7 309-958-7

636 Pitch, coal tar, high-temp., heat-treated, if it contains > 0,005 % w/w 
benzo[a]pyrene

121575-60-8 310-162-7

637 Dibenz[a,h]anthracene 53-70-3 200-181-8

638 Benz[a]anthracene 56-55-3 200-280-6

639 Benzo[e]pyrene 192-97-2 205-892-7

640 Benzo[j]fluoranthene 205-82-3 205-910-3

641 Benz(e)acephenanthrylene 205-99-2 205-911-9

642 Benzo(k)fluoranthene 207-08-9 205-916-6

643 Chrysene 218-01-9 205-923-4

644 2-Bromopropane 75-26-3 200-855-1

645 Trichloroethylene 79-01-6 201-167-4

646 1,2-Dibromo-3-chloropropane 96-12-8 202-479-3
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647 2,3-Dibromopropan-1-ol 96-13-9 202-480-9

648 1,3-Dichloropropan-2-ol 96-23-1 202-491-9

649 α,α,α-Trichlorotoluene 98-07-7 202-634-5

650 α-Chlorotoluene (Benzyl chloride) 100-44-7 202-853-6

651 1,2-Dibromoethane 106-93-4 203-444-5

652 Hexachlorobenzene 118-74-1 204-273-9

653 Bromoethylene (Vinyl bromide) 593-60-2 209-800-6

654 1,4-Dichlorobut-2-ene 764-41-0 212-121-8

655 Methyloxirane (Propylene oxide) 75-56-9 200-879-2

656 (Epoxyethyl)benzene (Styrene oxide) 96-09-3 202-476-7

657 1-Chloro-2,3-epoxypropane (Epichlorohydrin) 106-89-8 203-439-8

658 R-1-Chloro-2,3-epoxypropane 51594-55-9 424-280-2

659 1,2-Epoxy-3-phenoxypropane (Phenylglycidyl ether) 122-60-1 204-557-2

660 2,3-Epoxypropan-1-ol (Glycidol) 556-52-5 209-128-3

661 R-2,3-Epoxy-1-propanol 57044-25-4 404-660-4

662 2,2′-Bioxirane (1,2:3,4-Diepoxybutane) 1464-53-5 215-979-1

663 (2RS,3RS)-3-(2-Chlorophenyl)-2-(4-fluorophenyl)-[1H-1,2,4-triazol-1-yl) 
methyl]oxirane; Epoxiconazole

133855-98-8 406-850-2

664 Chloromethyl methyl ether 107-30-2 203-480-1

665 2-Methoxyethanol and its acetate (2-Methoxyethyl acetate) 109-86-4/ 
110-49-6

203-713-7/ 
203-772-9

666 2-Ethoxyethanol and its acetate (2-Ethoxyethyl acetate) 110-80-5/ 
111-15-9

203-804-1/ 
203-839-2

667 Oxybis[chloromethane], bis (Chloromethyl) ether 542-88-1 208-832-8

668 2-Methoxypropanol 1589-47-5 216-455-5

669 Propiolactone 57-57-8 200-340-1

670 Dimethylcarbamoyl chloride 79-44-7 201-208-6

671 Urethane (Ethyl carbamate) 51-79-6 200-123-1

672 Moved or deleted

673 Moved or deleted

674 Methoxyacetic acid 625-45-6 210-894-6

675 Dibutyl phthalate 84-74-2 201-557-4

676 bis(2-Methoxyethyl) ether (Dimethoxydiglycol) 111-96-6 203-924-4

677 bis(2-Ethylhexyl) phthalate (Diethylhexyl phthalate) 117-81-7 204-211-0

678 bis(2-Methoxyethyl) phthalate 117-82-8 204-212-6

679 2-Methoxypropyl acetate 70657-70-4 274-724-2

680 2-Ethylhexyl[[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-
methyl]thio]acetate

80387-97-9 279-452-8

681 Acrylamide, unless regulated elsewhere in this Regulation 79-06-1 201-173-7

682 Acrylonitrile 107-13-1 203-466-5

683 2-Nitropropane 79-46-9 201-209-1

NE9002.21.22

dcba

rebmunCErebmunSACNNI/emanlacimehC

noitacifitnediecnatsbuS

rebmun
ecnerefeR



Official Journal of the European Union 22.12.2009

684 Dinoseb, its salts and esters with the exception of those specified 
elsewhere in this list

88-85-7 201-861-7

685 2-Nitroanisole 91-23-6 202-052-1

686 4-Nitrobiphenyl 92-93-3 202-204-7

687 2,4-Dinitrotoluene;

Dinitrotoluene, technical grade

121-14-2/ 
25321-14-6

204-450-0/ 
246-836-1

688 Binapacryl 485-31-4 207-612-9

689 2-Nitronaphthalene 581-89-5 209-474-5

690 2,3-Dinitrotoluene 602-01-7 210-013-5

691 5-Nitroacenaphthene 602-87-9 210-025-0

692 2,6-Dinitrotoluene 606-20-2 210-106-0

693 3,4-Dinitrotoluene 610-39-9 210-222-1

694 3,5-Dinitrotoluene 618-85-9 210-566-2

695 2,5-Dinitrotoluene 619-15-8 210-581-4

696 Dinoterb, its salts and esters 1420-07-1 215-813-8

697 Nitrofen 1836-75-5 217-406-0

698 Moved or deleted

699 Diazomethane 334-88-3 206-382-7

700 1,4,5,8-Tetraaminoanthraquinone (Disperse Blue 1) 2475-45-8 219-603-7

701 Moved or deleted

702 1-Methyl-3-nitro-1-nitrosoguanidine 70-25-7 200-730-1

703 Moved or deleted

704 Moved or deleted

705 4,4′-Methylenedianiline 101-77-9 202-974-4

706 4,4′-(4-Iminocyclohexa-2,5-dienylidenemethylene) dianiline hydrochlo
ride

569-61-9 209-321-2

707 4,4′-Methylenedi-o-toluidine 838-88-0 212-658-8

708 o-Anisidine 90-04-0 201-963-1

709 3,3′-Dimethoxybenzidine (ortho-Dianisidine) and its salts 119-90-4 204-355-4

710 Moved or deleted

711 o-Dianisidine based azo dyes

712 3,3′-Dichlorobenzidine 91-94-1 202-109-0

713 Benzidine dihydrochloride 531-85-1 208-519-6

714 [[1,1′-Biphenyl]-4,4′-diyl]diammonium sulphate 531-86-2 208-520-1

715 3,3′-Dichlorobenzidine dihydrochloride 612-83-9 210-323-0

716 Benzidine sulphate 21136-70-9 244-236-4

717 Benzidine acetate 36341-27-2 252-984-8

718 3,3′-Dichlorobenzidine dihydrogen bis(sulphate) 64969-34-2 265-293-1

719 3,3′-Dichlorobenzidine sulphate 74332-73-3 277-822-3

720 Benzidine based azo dyes

721 4,4′-Bi-o-toluidine (ortho-Tolidine) 119-93-7 204-358-0

722 4,4′-Bi-o-toluidine dihydrochloride 612-82-8 210-322-5

723 [3,3′-Dimethyl[1,1′-biphenyl]-4,4′-diyl]diammonium bis(hydrogen 
sulphate)

64969-36-4 265-294-7
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724 4,4′-Bi-o-toluidine sulphate 74753-18-7 277-985-0

725 o-Tolidine based dyes 611-030-00-4

726 Biphenyl-4-ylamine (4-Aminobiphenyl) and its salts 92-67-1 202-177-1

727 Azobenzene 103-33-3 203-102-5

728 (Methyl-ONN-azoxy)methyl acetate 592-62-1 209-765-7

729 Cycloheximide 66-81-9 200-636-0

730 2-Methylaziridine 75-55-8 200-878-7

731 Imidazolidine-2-thione (Ethylene thiourea) 96-45-7 202-506-9

732 Furan 110-00-9 203-727-3

733 Aziridine 151-56-4 205-793-9

734 Captafol 2425-06-1 219-363-3

735 Carbadox 6804-07-5 229-879-0

736 Flumioxazin 103361-09-7 613-166-00-X

737 Tridemorph 24602-86-6 246-347-3

738 Vinclozolin 50471-44-8 256-599-6

739 Fluazifop-butyl 69806-50-4 274-125-6

740 Flusilazole 85509-19-9 014-017-00-6

741 1,3,5-Tris(oxiranylmethyl)-1,3,5-triazine-2,4,6(1H,3H,5H)-trione 
(TGIC)

2451-62-9 219-514-3

742 Thioacetamide 62-55-5 200-541-4

743 Moved or deleted

744 Formamide 75-12-7 200-842-0

745 N-Methylacetamide 79-16-3 201-182-6

746 N-Methylformamide 123-39-7 204-624-6

747 N,N-Dimethylacetamide 127-19-5 204-826-4

748 Hexamethylphosphoric-triamide 680-31-9 211-653-8

749 Diethyl sulphate 64-67-5 200-589-6

750 Dimethyl sulphate 77-78-1 201-058-1

751 1,3-Propanesultone 1120-71-4 214-317-9

752 Dimethylsulphamoyl-chloride 13360-57-1 236-412-4

753 Sulfallate 95-06-7 202-388-9

754 A mixture of: 
4-[[bis-(4-Fluorophenyl)methylsilyl]methyl]-4H-1,2,4-triazole 
and 1-[[bis-(4-fluorophenyl)methylsilyl]methyl]-1H-1,2,4-triazole

403-250-2

755 (+/–)-Tetrahydrofurfuryl 
–(R)-2-[4-(6-chloroquinoxalin-2-yloxy)phenyloxy]propionate

119738-06-6 607-373-00-4

756 6-Hydroxy-1-(3-Isopropoxypropyl)-4-methyl-2-oxo-5-[4-(phenylazo) 
phenylazo]-1,2-dihydro-3-pyridinecarbonitrile

85136-74-9 - 400-3

757 (6-(4-Hydroxy-3-(2-methoxyphenylazo)-2-sulfonato-7-naphthylamino)-
1,3,5-triazine-2,4-diyl)bis[(amino-1-methylethyl)ammonium] formate

108225-03-2 402-060-7

758 Trisodium 
[4′-(8-acetylamino-3,6-disulfonato-2-naphthylazo)-4″-(6-benzoylamino-
3-Sulfonato-2-naphthylazo)-biphenyl-1,3′,3″,1‴-tetraolato-O,O′,O″,O‴] 
copper(II)

413-590-3
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759 A mixture of: 
N-[3-Hydroxy-2-(2-methylacryloylaminomethoxy)propoxymethyl]-
2-methylacrylamide and 
N-[2,3-bis-(2-Methylacryloylaminomethoxy)propoxymethyl]-
2-methylacrylamide and methacrylamide 
and 2-methyl-N-(2-methylacryloylaminomethoxymethyl)-acrylamide 
and N-(2,3-dihydroxypropoxymethyl)-2-methylacrylamide

412-790-8

760 1,3,5-tris-[(2S 
and 2R)-2,3-Epoxypropyl]-1,3,5-triazine-2,4,6-(1H,3H,5H)-trione 
(Teroxirone)

59653-74-6 616-091-00-0

761 Erionite 12510-42-8 650-012-00-0

762 Asbestos 12001-28-4 650-013-00-6

763 Petroleum 8002-05-9 232-298-5

764 Distillates (petroleum), heavy hydrocracked, if they contain > 3 % w/w 
DMSO extract

64741-76-0 265-077-7

765 Distillates (petroleum), solvent-refined heavy paraffinic, if they contain 
> 3 % w/w DMSO extract

64741-88-4 265-090-8

766 Distillates (petroleum), solvent-refined light paraffinic, if they contain 
> 3 % w/w DMSO extract

64741-89-5 265-091-3

767 Residual oils (petroleum), solvent deasphalted, if they contain > 3 % 
w/w DMSO extract

64741-95-3 265-096-0

768 Distillates (petroleum), solvent-refined heavy naphthenic, if they 
contain > 3 % w/w DMSO extract

64741-96-4 265-097-6

769 Distillates (petroleum), solvent-refined light naphthenic, if they contain 
> 3 % w/w DMSO extract

64741-97-5 265-098-1

770 Residual oils (petroleum), solvent-refined, if they contain > 3 % w/w 
DMSO extract

64742-01-4 265-101-6

771 Distillates (petroleum), clay-treated heavy paraffinic, if they contain 
> 3 % w/w DMSO extract

64742-36-5 265-137-2

772 Distillates (petroleum), clay-treated light paraffinic, if they contain 
> 3 % w/w DMSO extract

64742-37-6 265-138-8

773 Residual oils (petroleum), clay-treated, if they contain > 3 % w/w 
DMSO extract

64742-41-2 265-143-5

774 Distillates (petroleum), clay-treated heavy naphthenic, if they contain 
> 3 % w/w DMSO extract

64742-44-5 265-146-1

775 Distillates (petroleum), clay-treated light naphthenic, if they contain 
> 3 % w/w DMSO extract

64742-45-6 265-147-7

776 Distillates (petroleum), hydrotreated heavy naphthenic, if they contain 
> 3 % w/w DMSO extract

64742-52-5 265-155-0

777 Distillates (petroleum), hydrotreated light naphthenic, if they contain 
> 3 % w/w DMSO extract

64742-53-6 265-156-6

778 Distillates (petroleum), hydrotreated heavy paraffinic, if they contain 
> 3 % w/w DMSO extract

64742-54-7 265-157-1

779 Distillates (petroleum), hydrotreated light paraffinic, if they contain 
> 3 % w/w DMSO extract

64742-55-8 265-158-7

780 Distillates (petroleum), solvent-dewaxed light paraffinic, if they contain 
> 3 % w/w DMSO extract

64742-56-9 265-159-2

781 Residual oils (petroleum), hydrotreated, if they contain > 3 % w/w 
DMSO extract

64742-57-0 265-160-8

782 Residual oils (petroleum), solvent-dewaxed, if they contain > 3 % w/w 
DMSO extract

64742-62-7 265-166-0
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783 Distillates (petroleum), solvent-dewaxed heavy naphthenic, if they 
contain > 3 % w/w DMSO extract

64742-63-8 265-167-6

784 Distillates (petroleum), solvent-dewaxed light naphthenic, if they 
contain > 3 % w/w DMSO extract

64742-64-9 265-168-1

785 Distillates (petroleum), solvent-dewaxed heavy paraffinic, if they 
contain > 3 % w/w DMSO extract

64742-65-0 265-169-7

786 Foots oil (petroleum), if it contains > 3 % w/w DMSO extract 64742-67-2 265-171-8

787 Naphthenic oils (petroleum), catalytic dewaxed heavy, if they contain 
> 3 % w/w DMSO extract

64742-68-3 265-172-3

788 Naphthenic oils (petroleum), catalytic dewaxed light, if they contain 
> 3 % w/w DMSO extract

64742-69-4 265-173-9

789 Paraffin oils (petroleum), catalytic dewaxed heavy, if they contain 
> 3 % w/w DMSO extract

64742-70-7 265-174-4

790 Paraffin oils (petroleum), catalytic dewaxed light, if they contain > 3 % 
w/w DMSO extract

64742-71-8 265-176-5

791 Naphthenic oils (petroleum), complex dewaxed heavy, if they contain 
> 3 % w/w DMSO extract

64742-75-2 265-179-1

792 Naphthenic oils (petroleum), complex dewaxed light, if they contain 
> 3 % w/w DMSO extract

64742-76-3 265-180-7

793 Extracts (petroleum), heavy naphthenic distillate solvent, arom. Conc., 
if they contain > 3 % w/w DMSO extract

68783-00-6 272-175-3

794 Extracts (petroleum), solvent-refined heavy paraffinic distillate solvent, 
if they contain > 3 % w/w DMSO extract

68783-04-0 272-180-0

795 Extracts (petroleum), heavy paraffinic distillates, solvent-deasphalted, if 
they contain > 3 % w/w DMSO extract

68814-89-1 272-342-0

796 Lubricating oils (petroleum), C20-50, hydrotreated neutral oil-based, 
high-viscosity, if they contain > 3 % w/w DMSO extract

72623-85-9 276-736-3

797 Lubricating oils (petroleum), C15-30, hydrotreated neutral oil-based, if 
they contain > 3 % w/w DMSO extract

72623- 86-0 276-737-9

798 Lubricating oils (petroleum), C20-50, hydrotreated neutral oil-based, if 
they contain > 3 % w/w DMSO extract

72623- 87-1 276-738-4

799 Lubricating oils, if they contain > 3 % w/w DMSO extract 74869-22-0 278-012-2

800 Distillates (petroleum), complex dewaxed heavy paraffinic, if they 
contain > 3 % w/w DMSO extract

90640-91-8 292-613-7

801 Distillates (petroleum), complex dewaxed light paraffinic, if they 
contain > 3 % w/w DMSO extract

90640-92-9 292-614-2

802 Distillates (petroleum), solvent dewaxed heavy paraffinic, clay-treated, 
if they contain > 3 % w/w DMSO extract

90640-94-1 292-616-3

803 Hydrocarbons, C20-50, solvent dewaxed heavy paraffinic, hydrotreated, 
if they contain > 3 % w/w DMSO extract

90640-95-2 292-617-9

804 Distillates (petroleum), solvent dewaxed light paraffinic, clay-treated, if 
they contain > 3 % w/w DMSO extract

90640-96-3 292-618-4

805 Distillates (petroleum), solvent dewaxed light paraffinic, hydrotreated, 
if they contain > 3 % w/w DMSO extract

90640-97-4 292-620-5

806 Extracts (petroleum), heavy naphthenic distillate solvent, hydrotreated, 
if they contain > 3 % w/w DMSO extract

90641-07-9 292-631-5
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807 Extracts (petroleum), heavy paraffinic distillate solvent, hydrotreated, if 
they contain > 3 % w/w DMSO extract

90641-08-0 292-632-0

808 Extracts (petroleum), light paraffinic distillate solvent, hydrotreated, if 
they contain > 3 % w/w DMSO extract

90641-09-1 292-633-6

809 Residual oils (petroleum), hydrotreated solvent dewaxed, if they 
contain > 3 % w/w DMSO extract

90669-74-2 292-656-1

810 Residual oils (petroleum), catalytic dewaxed, if they contain > 3 % w/w 
DMSO extract

91770-57-9 294-843-3

811 Distillates (petroleum), dewaxed heavy paraffinic, hydrotreated, if they 
contain > 3 % w/w DMSO extract

91995-39-0 295-300-3

812 Distillates (petroleum), dewaxed light paraffinic, hydrotreated, if they 
contain > 3 % w/w DMSO extract

91995-40-3 295-301-9

813 Distillates (petroleum), hydrocracked solvent-refined, dewaxed, if they 
contain > 3 % w/w DMSO extract

91995-45-8 295-306-6

814 Distillates (petroleum), solvent-refined light naphthenic, hydrotreated, 
if they contain > 3 % w/w DMSO extract

91995-54-9 295-316-0

815 Extracts (petroleum), hydrotreated light paraffinic distillate solvent, if 
they contain > 3 % w/w DMSO extract

91995- 73-2 295-335-4

816 Extracts (petroleum), light naphthenic distillate solvent, 
hydrodesulfurised, if they contain > 3 % w/w DMSO extract

91995-75-4 295-338-0

817 Extracts (petroleum), light paraffinic distillate solvent, acid-treated, if 
they contain > 3 % w/w DMSO extract

91995-76-5 295-339-6

818 Extracts (petroleum), light paraffinic distillate solvent, 
hydrodesulfurised, if they contain > 3 % w/w DMSO extract

91995-77-6 295-340-1

819 Extracts (petroleum), light vacuum gas oil solvent, hydrotreated, if they 
contain > 3 % w/w DMSO extract

91995-79-8 295-342-2

820 Foots oil (petroleum), hydrotreated, if it contains > 3 % w/w DMSO 
extract

92045-12-0 295-394-6

821 Lubricating oils (petroleum), C17-35, solvent-extd., dewaxed, 
hydrotreated, if they contain > 3 % w/w DMSO extract

92045-42-6 295-423-2

822 Lubricating oils (petroleum), hydrocracked nonarom 
solvent-deparaffined, if they contain > 3 % w/w DMSO extract

92045-43-7 295-424-8

823 Residual oils (petroleum), hydrocracked acid-treated solvent-dewaxed, 
if they contain > 3 % w/w DMSO extract

92061-86-4 295-499-7

824 Paraffin oils (petroleum), solvent-refined dewaxed heavy, if they 
contain > 3 % w/w DMSO extract

92129-09-4 295-810-6

825 Extracts (petroleum), heavy paraffinic distillate solvent, clay-treated, if 
they contain > 3 % w/w DMSO extract

92704-08-0 296-437-1

826 Lubricating oils (petroleum), base oils, paraffinic, if they contain > 3 % 
w/w DMSO extract

93572-43-1 297-474-6

827 Extracts (petroleum), heavy naphthenic distillate solvent, 
hydrodesulfurised, if they contain > 3 % w/w DMSO extract

93763-10-1 297-827-4

828 Extracts (petroleum), solvent-dewaxed heavy paraffinic distillate 
solvent, hydrodesulfurised, if they contain > 3 % w/w DMSO extract

93763-11-2 297-829-5
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829 Hydrocarbons, hydrocracked paraffinic distn. residues, 
solvent-dewaxed, if they contain > 3 % w/w DMSO extract

93763-38-3 297-857-8

830 Foots oil (petroleum), acid-treated, if it contains > 3 % w/w DMSO 
extract

93924-31-3 300-225-7

831 Foots oil (petroleum), clay-treated, if it contains > 3 % w/w DMSO 
extract

93924-32-4 300-226-2

832 Hydrocarbons, C20-50, residual oil hydrogenation vacuum distillate, if 
they contain > 3 % w/w DMSO extract

93924-61-9 300-257-1

833 Distillates (petroleum), solvent-refined hydrotreated heavy, 
hydrogenated, if they contain > 3 % w/w DMSO extract

94733-08-1 305-588-5

834 Distillates (petroleum), solvent-refined hydrocracked light, if they 
contain > 3 % w/w DMSO extract

94733-09-2 305-589-0

835 Lubricating oils (petroleum), C18-40, solvent-dewaxed hydrocracked 
distillate-based, if they contain > 3 % w/w DMSO extract

94733-15-0 305-594-8

836 Lubricating oils (petroleum), C18-40, solvent-dewaxed hydrogenated 
raffinate-based, if they contain > 3 % w/w DMSO extract

94733-16-1 305-595-3

837 Hydrocarbons, C13-30, arom. -rich, solvent-extd. naphthenic distillate, 
if they contain > 3 % w/w DMSO extract

95371-04-3 305-971-7

838 Hydrocarbons, C16-32, arom. rich, solvent-extd. naphthenic distillate, if 
they contain > 3 % w/w DMSO extract

95371-05-4 305-972-2

839 Hydrocarbons, C37-68, dewaxed deasphalted hydrotreated vacuum 
distn. Residues, if they contain > 3 % w/w DMSO extract

95371-07-6 305-974-3

840 Hydrocarbons, C37-65, hydrotreated deasphalted vacuum distn. 
Residues, if they contain > 3 % w/w DMSO extract

95371-08-7 305-975-9

841 Distillates (petroleum), hydrocracked solvent-refined light, if they 
contain > 3 % w/w DMSO extract

97488-73-8 307-010-7

842 Distillates (petroleum), solvent-refined hydrogenated heavy, if they 
contain > 3 % w/w DMSO extract

97488-74-9 307-011-2

843 Lubricating oils (petroleum), C18-27, hydrocracked solvent-dewaxed, if 
they contain > 3 % w/w DMSO extract

97488-95-4 307-034-8

844 Hydrocarbons, C17-30, hydrotreated solvent-deasphalted atm. distn. 
residue, distn. lights, if they contain > 3 % w/w DMSO extract

97675-87-1 307-661-7

845 Hydrocarbons, C17-40, hydrotreated solvent-deasphalted distn. residue, 
vacuum distn. lights, if they contain > 3 % w/w DMSO extract

97722-06-0 307-755-8

846 Hydrocarbons, C13-27, solvent-extd. light naphthenic, if they contain 
> 3 % w/w DMSO extract

97722-09-3 307-758-4

847 Hydrocarbons, C14-29, solvent-extd. light naphthenic, if they contain 
> 3 % w/w DMSO extract

97722-10-6 307-760-5

848 Foots oil (petroleum), carbon-treated, if it contains > 3 % w/w DMSO 
extract

97862-76-5 308-126-0

849 Foots oil (petroleum), silicic acid-treated, if it contains > 3 % w/w 
DMSO extract

97862-77-6 308-127-6
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850 Hydrocarbons, C27-42, dearomatised, if they contain > 3 % w/w DMSO 
extract

97862-81-2 308-131-8

851 Hydrocarbons, C17-30, hydrotreated distillates, distn. Lights, if they 
contain > 3 % w/w DMSO extract

97862-82-3 308-132-3

852 Hydrocarbons, C27-45, naphthenic vacuum distn., if they contain > 3 % 
w/w DMSO extract

97862-83-4 308-133-9

853 Hydrocarbons, C27-45, dearomatised, if they contain > 3 % w/w DMSO 
extract

97926-68-6 308-287-7

854 Hydrocarbons, C20-58, hydrotreated, if they contain > 3 % w/w DMSO 
extract

97926-70-0 308-289-8

855 Hydrocarbons, C27-42, naphthenic, if they contain > 3 % w/w DMSO 
extract

97926-71-1 308-290-3

856 Extracts (petroleum), light paraffinic distillate solvent, carbon-treated, if 
they contain > 3 % w/w DMSO extract

100684-02-4 309-672-2

857 Extracts (petroleum), light paraffinic distillate solvent, clay-treated, if 
they contain > 3 % w/w DMSO extract

100684- 03-5 309-673-8

858 Extracts (petroleum), light vacuum, gas oil solvent, carbon-treated, if 
they contain > 3 % w/w DMSO extract

100684-04-6 309-674-3

859 Extracts (petroleum), light vacuum gas oil solvent, clay-treated, if they 
contain > 3 % w/w DMSO extract

100684-05-7 309-675-9

860 Residual oils (petroleum), carbon-treated solvent-dewaxed, if they 
contain > 3 % w/w DMSO extract

100684-37-5 309-710-8

861 Residual oils (petroleum), clay-treated solvent-dewaxed, if they contain 
> 3 % w/w DMSO extract

100684-38-6 309-711-3

862 Lubricating oils (petroleum), C>25, solvent-extd., deasphalted, dewaxed, 
hydrogenated, if they contain > 3 % w/w DMSO extract

101316-69-2 309-874-0

863 Lubricating oils (petroleum), C17-32, solvent-extd., dewaxed, 
hydrogenated, if they contain > 3 % w/w DMSO extract

101316-70-5 309-875-6

864 Lubricating oils (petroleum), C20-35, solvent-extd., dewaxed, 
hydrogenated, if they contain > 3 % w/w DMSO extract

101316-71-6 309-876-1

865 Lubricating oils (petroleum), C24-50, solvent-extd., dewaxed, 
hydrogenated, if they contain > 3 % w/w DMSO extract

101316-72-7 309-877-7

866 Distillates (petroleum), sweetened middle, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

64741-86-2 265-088-7

867 Gas oils (petroleum), solvent-refined, except if the full refining history 
is known and it can be shown that the substance from which it is 
produced is not a carcinogen

64741-90-8 265-092-9

868 Distillates (petroleum), solvent-refined middle, except if the full 
refining history is known and it can be shown that the substance from 
which it is produced is not a carcinogen

64741-91-9 265-093-4

869 Gas oils (petroleum), acid-treated, except if the full refining history is 
known and it can be shown that the substance from which it is 
produced is not a carcinogen

64742-12-7 265-112-6

870 Distillates (petroleum), acid-treated middle, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

64742-13-8 265-113-1

871 Distillates (petroleum), acid-treated light, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

64742-14-9 265-114-7
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872 Gas oils (petroleum), chemically neutralised, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

64742-29-6 265-129-9

873 Distillates (petroleum), chemically neutralised middle, except if the full 
refining history is known and it can be shown that the substance from 
which it is produced is not a carcinogen

64742-30-9 265-130-4

874 Distillates (petroleum), clay-treated middle, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

64742-38-7 265-139-3

875 Distillates (petroleum), hydrotreated middle, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

64742-46-7 265-148-2

876 Gas oils (petroleum), hydrodesulfurised, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

64742-79-6 265-182-8

877 Distillates (petroleum), hydrodesulfurised middle, except if the full 
refining history is known and it can be shown that the substance from 
which it is produced is not a carcinogen

64742-80-9 265-183-3

878 Distillates (petroleum), catalytic reformer fractionator residue, 
high-boiling, except if the full refining history is known and it can be 
shown that the substance from which it is produced is not a 
carcinogen

68477-29-2 270-719-4

879 Distillates (petroleum), catalytic reformer fractionator residue, 
intermediate-boiling, except if the full refining history is known and it 
can be shown that the substance from which it is produced is not a 
carcinogen

68477-30-5 270-721-5

880 Distillates (petroleum), catalytic reformer fractionator residue, 
low-boiling, except if the full refining history is known and it can be 
shown that the substance from which it is produced is not a 
carcinogen

68477-31-6 270-722-0

881 Alkanes, C12-26, branched and linear, except if the full refining history 
is known and it can be shown that the substance from which it is 
produced is not a carcinogen

90622-53-0 292-454-3

882 Distillates (petroleum), highly refined middle, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

90640-93-0 292-615-8

883 Distillates (petroleum), catalytic reformer, heavy arom. conc., except if 
the full refining history is known and it can be shown that the 
substance from which it is produced is not a carcinogen

91995-34-5 295-294-2

884 Gas oils, paraffinic, except if the full refining history is known and it 
can be shown that the substance from which it is produced is not a 
carcinogen

93924-33-5 300-227-8

885 Naphtha (petroleum), solvent-refined hydrodesulfurised heavy, except 
if the full refining history is known and it can be shown that the 
substance from which it is produced is not a carcinogen

97488-96-5 307-035-3

886 Hydrocarbons, C16-20, hydrotreated middle distillate, distn. Lights, 
except if the full refining history is known and it can be shown that 
the substance from which it is produced is not a carcinogen

97675- 85-9 307-659-6

887 Hydrocarbons, C12-20, hydrotreated paraffinic, distn. lights, except if 
the full refining history is known and it can be shown that the 
substance from which it is produced is not a carcinogen

97675-86-0 307-660-1

888 Hydrocarbons, C11-17, solvent-extd. light naphthenic, except if the full 
refining history is known and it can be shown that the substance from 
which it is produced is not a carcinogen

97722-08-2 307-757-9
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889 Gas oils, hydrotreated, except if the full refining history is known and 
it can be shown that the substance from which it is produced is not a 
carcinogen

97862-78-7 308-128-1

890 Distillates (petroleum), carbon-treated light paraffinic, except if the full 
refining history is known and it can be shown that the substance from 
which it is produced is not a carcinogen

100683-97-4 309-667-5

891 Distillates (petroleum), intermediate paraffinic, carbon-treated, except if 
the full refining history is known and it can be shown that the 
substance from which it is produced is not a carcinogen

100683-98-5 309-668-0

892 Distillates (petroleum), intermediate paraffinic, clay-treated, except if 
the full refining history is known and it can be shown that the 
substance from which it is produced is not a carcinogen

100683-99-6 309-669-6

893 Lubricating greases, except if the full refining history is known and it 
can be shown that the substance from which it is produced is not a 
carcinogen

74869-21-9 278-011-7

894 Slack wax (petroleum), except if the full refining history is known and 
it can be shown that the substance from which it is produced is not a 
carcinogen

64742-61-6 265-165-5

895 Slack wax (petroleum), acid-treated, except if the full refining history is 
known and it can be shown that the substance from which it is 
produced is not a carcinogen

90669-77-5 292-659-8

896 Slack wax (petroleum), clay-treated, except if the full refining history is 
known and it can be shown that the substance from which it is 
produced is not a carcinogen

90669-78-6 292-660-3

897 Slack wax (petroleum), hydrotreated, except if the full refining history 
is known and it can be shown that the substance from which it is 
produced is not a carcinogen

92062-09-4 295-523-6

898 Slack wax (petroleum), low-melting, except if the full refining history 
is known and it can be shown that the substance from which it is 
produced is not a carcinogen

92062-10-7 295-524-1

899 Slack wax (petroleum), low-melting, hydrotreated, except if the full 
refining history is known and it can be shown that the substance from 
which it is produced is not a carcinogen

92062-11-8 295-525-7

900 Slack wax (petroleum), low-melting, carbon-treated, except if the full 
refining history is known and it can be shown that the substance from 
which it is produced is not a carcinogen

97863-04-2 308-155-9

901 Slack wax (petroleum), low-melting, clay-treated, except if the full 
refining history is known and it can be shown that the substance from 
which it is produced is not a carcinogen

97863-05-3 308-156-4

902 Slack wax (petroleum), low-melting, silicic acid-treated, except if the 
full refining history is known and it can be shown that the substance 
from which it is produced is not a carcinogen

97863-06-4 308-158-5

903 Slack wax (petroleum), carbon-treated, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

100684-49-9 309-723-9

904 Petrolatum, except if the full refining history is known and it can be 
shown that the substance from which it is produced is not a 
carcinogen

8009-03-8 232-373-2

905 Petrolatum (petroleum), oxidised, except if the full refining history is 
known and it can be shown that the substance from which it is 
produced is not a carcinogen

64743-01-7 265-206-7

906 Petrolatum (petroleum), alumina-treated, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

85029-74-9 285-098-5
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907 Petrolatum (petroleum), hydrotreated, except if the full refining history 
is known and it can be shown that the substance from which it is 
produced is not a carcinogen

92045-77-7 295-459-9

908 Petrolatum (petroleum), carbon-treated, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

97862-97-0 308-149-6

909 Petrolatum (petroleum), silicic acid-treated, except if the full refining 
history is known and it can be shown that the substance from which 
it is produced is not a carcinogen

97862-98-1 308-150-1

910 Petrolatum (petroleum), clay-treated, except if the full refining history 
is known and it can be shown that the substance from which it is 
produced is not a carcinogen

100684-33-1 309-706-6

911 Distillates (petroleum), light catalytic cracked 64741-59-9 265-060-4

912 Distillates (petroleum), intermediate catalytic cracked 64741-60-2 265-062-5

913 Distillates (petroleum), light thermal cracked 64741-82-8 265-084-5

914 Distillates (petroleum), hydrodesulfurised light catalytic cracked 68333-25-5 269-781-5

915 Distillates (petroleum), light steam-cracked naphtha 68475-80-9 270-662-5

916 Distillates (petroleum), cracked steam-cracked petroleum distillates 68477-38-3 270-727-8

917 Gas oils (petroleum), steam-cracked 68527-18-4 271-260-2

918 Distillates (petroleum), hydrodesulfurised thermal cracked middle 85116-53-6 285-505-6

919 Gas oils (petroleum), thermal-cracked, hydrodesulfurised 92045-29-9 295-411-7

920 Residues (petroleum), hydrogenated steam-cracked naphtha 92062-00-5 295-514-7

921 Residues (petroleum), steam-cracked naphtha distn. 92062-04-9 295-517-3

922 Distillates (petroleum), light catalytic cracked, thermally degraded 92201-60-0 295-991-1

923 Residues (petroleum), steam-cracked heat-soaked naphtha 93763-85-0 297-905-8

924 Gas oils (petroleum), light vacuum, thermal-cracked hydrodesulfurised 97926-59-5 308-278-8

925 Distillates (petroleum), hydrodesulfurised middle coker 101316-59-0 309-865-1

926 Distillates (petroleum), heavy steam-cracked 101631-14-5 309-939-3

927 Residues (petroleum), atm. Tower 64741-45-3 265-045-2

928 Gas oils (petroleum), heavy vacuum 64741-57-7 265-058-3

929 Distillates (petroleum), heavy catalytic cracked 64741-61-3 265-063-0

930 Clarified oils (petroleum), catalytic cracked 64741-62-4 265-064-6

931 Residues (petroleum), catalytic reformer fractionator 64741-67-9 265-069-3

932 Residues (petroleum), hydrocracked 64741-75-9 265-076-1

933 Residues (petroleum), thermal cracked 64741-80-6 265-081-9

934 Distillates (petroleum), heavy thermal cracked 64741-81-7 265-082-4

935 Gas oils (petroleum), hydrotreated vacuum 64742-59-2 265-162-9

936 Residues (petroleum), hydrodesulfurised atmospheric tower 64742-78-5 265-181-2

937 Gas oils (petroleum), hydrodesulfurised heavy vacuum 64742-86-5 265-189-6

938 Residues (petroleum), steam-cracked 64742-90-1 265-193-8

939 Residues (petroleum), atmospheric 68333-22-2 269-777-3

940 Clarified oils (petroleum), hydrodesulfurised catalytic cracked 68333-26-6 269-782-0

941 Distillates (petroleum), hydrodesulfurised intermediate catalytic cracked 68333-27-7 269-783-6

942 Distillates (petroleum), hydrodesulfurised heavy catalytic cracked 68333-28-8 269-784-1
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943 Fuel oil, residues-straight-run gas oils, high-sulfur 68476-32-4 270-674-0

944 Fuel oil, residual 68476-33-5 270-675-6

945 Residues (petroleum), catalytic reformer fractionator residue distn. 68478-13-7 270-792-2

946 Residues (petroleum), heavy coker gas oil and vacuum gas oil 68478-17-1 270-796-4

947 Residues (petroleum), heavy coker and light vacuum 68512-61-8 270-983-0

948 Residues (petroleum), light vacuum 68512-62-9 270-984-6

949 Residues (petroleum), steam-cracked light 68513-69-9 271-013-9

950 Fuel oil, No 6 68553-00-4 271-384-7

951 Residues (petroleum), topping plant, low-sulfur 68607-30-7 271-763-7

952 Gas oils (petroleum), heavy atmospheric 68783-08-4 272-184-2

953 Residues (petroleum), coker scrubber, condensed-ring-arom. -contg 68783-13-1 272-187-9

954 Distillates (petroleum), petroleum residues vacuum 68955-27-1 273-263-4

955 Residues (petroleum), steam-cracked, resinous 68955-36-2 273-272-3

956 Distillates (petroleum), intermediate vacuum 70592-76-6 274-683-0

957 Distillates (petroleum), light vacuum 70592-77-7 274-684-6

958 Distillates (petroleum), vacuum 70592-78-8 274-685-1

959 Gas oils (petroleum), hydrodesulfurised coker heavy vacuum 85117-03-9 285-555-9

960 Residues (petroleum), steam-cracked, distillates 90669-75-3 292-657-7

961 Residues (petroleum), vacuum, light 90669-76-4 292-658-2

962 Fuel oil, heavy, high-sulfur 92045-14-2 295-396-7

963 Residues (petroleum), catalytic cracking 92061-97-7 295-511-0

964 Distillates (petroleum), intermediate catalytic cracked, thermally 
degraded

92201-59-7 295-990-6

965 Residual oils (petroleum) 93821-66-0 298-754-0

966 Residues, steam cracked, thermally treated 98219-64-8 308-733-0

967 Distillates (petroleum), hydrodesulfurised full-range middle 101316-57-8 309-863-0

968 Distillates (petroleum), light paraffinic 64741-50-0 265-051-5

969 Distillates (petroleum), heavy paraffinic 64741-51-1 265-052-0

970 Distillates (petroleum), light naphthenic 64741-52-2 265-053-6

971 Distillates (petroleum), heavy naphthenic 64741-53-3 265-054-1

972 Distillates (petroleum), acid-treated heavy naphthenic 64742-18-3 265-117-3

973 Distillates (petroleum), acid-treated light naphthenic 64742-19-4 265-118-9

974 Distillates (petroleum), acid-treated heavy paraffinic 64742-20-7 265-119-4

975 Distillates (petroleum), acid-treated light paraffinic 64742-21-8 265-121-5

976 Distillates (petroleum), chemically neutralised heavy paraffinic 64742-27-4 265-127-8

977 Distillates (petroleum), chemically neutralised light paraffinic 64742-28-5 265-128-3

978 Distillates (petroleum), chemically neutralised heavy naphthenic 64742-34-3 265-135-1

979 Distillates (petroleum), chemically neutralised light naphthenic 64742-35-4 265-136-7

980 Extracts (petroleum), light naphthenic distillate solvent 64742-03-6 265-102-1

981 Extracts (petroleum), heavy paraffinic distillate solvent 64742-04-7 265-103-7
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982 Extracts (petroleum), light paraffinic distillate solvent 64742-05-8 265-104-2

983 Extracts (petroleum), heavy naphthenic distillate solvent 64742-11-6 265-111-0

984 Extracts (petroleum), light vacuum gas oil solvent 91995-78-7 295-341-7

985 Hydrocarbons, C26-55, arom. rich 97722-04-8 307-753-7

986 Disodium 
3,3′-[[1,1′-biphenyl]-4,4′-diylbis(azo)]bis(4-aminonaphthalene-
1-sulphonate)

573-58-0 209-358-4

987 Disodium 4-amino-3-[[4′-[(2,4-diaminophenyl)azo] 
[1,1′-biphenyl]-4-yl]azo]-5-hydroxy-6-(phenylazo)naphthalene-
2,7-disulphonate

1937-37-7 217-710-3

988 Tetrasodium 3,3′-[[1,1′-biphenyl]-4,4′-diylbis(azo)]bis[5-amino-
4-hydroxynaphthalene-2,7-disulphonate]

2602-46-2 220-012-1

989 4-o-Tolylazo-o-toluidine 97-56-3 202-591-2

990 4-Aminoazobenzene 60-09-3 200-453-6

991 Disodium[5-[[4′-[[2,6-dihydroxy-3-[(2-hydroxy-5-sulphophenyl) 
azo]phenyl]azo][1,1′-biphenyl]-4-yl]azo]salicylato(4-)]cuprate(2-)

16071-86-6 240-221-1

992 Resorcinol diglycidyl ether 101-90-6 202-987-5

993 1,3-Diphenylguanidine 102-06-7 203-002-1

994 Heptachlor-epoxide 1024-57-3 213-831-0

995 4-Nitrosophenol 104-91-6 203-251-6

996 Carbendazim 10605-21-7 234-232-0

997 Allyl glycidyl ether 106-92-3 203-442-4

998 Chloroacetaldehyde 107-20-0 203-472-8

999 Hexane 110-54-3 203-777-6

1000 2-(2-Methoxyethoxy)ethanol (Diethylene glycol monomethyl ether; 
DEGME)

111-77-3 203-906-6

1001 (+/–)-2-(2,4-Dichlorophenyl)-3-(1H-1,2,4-triazol-1-yl)propyl-1,1,2, 
2-tetrafluoroethylether (Tetraconazole - ISO)

112281-77-3 407-760-6

1002 4-[4-(1,3-Dihydroxyprop-2-yl)phenylamino]-1,8-dihydroxy-
5-nitroanthraquinone

114565-66-1 406-057-1

1003 5,6,12,13-Tetrachloroanthra(2,1,9-def:6,5,10-d’e’f’)diisoquinoline-1,3, 
8,10(2H,9H)-tetrone

115662-06-1 405-100-1

1004 tris(2-Chloroethyl) phosphate 115-96-8 204-118-5

1005 4′-Ethoxy-2-benzimidazoleanilide 120187-29-3 407-600-5

1006 Nickel dihydroxide 12054-48-7 235-008-5

1007 N,N-Dimethylaniline 121-69-7 204-493-5

1008 Simazine 122-34-9 204-535-2

1009 bis(Cyclopentadienyl)-bis(2,6-difluoro-3-(pyrrol-1-yl)-phenyl)titanium 125051-32-3 412-000-1

1010 N,N,N′,N′-Tetraglycidyl-4,4′-diamino-3,3′-diethyldiphenylmethane 130728-76-6 410-060-3

1011 Divanadium pentaoxide 1314-62-1 215-239-8

1012 Pentachlorophenol and its alkali salts 87-86-5/ 
131-52-2/ 
7778-73-6

201-778-6/ 
205-025-2/ 
231-911-3
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1013 Phosphamidon 13171-21-6 236-116-5

1014 N-(Trichloromethylthio)phthalimide (Folpet - ISO) 133-07-3 205-088-6

1015 N-2-Naphthylaniline 135-88-6 205-223-9

1016 Ziram 137-30-4 205-288-3

1017 1-Bromo-3,4,5-trifluorobenzene 138526-69-9 418-480-9

1018 Propazine 139-40-2 205-359-9

1019 3-(4-Chlorophenyl)-1,1-dimethyluronium trichloroacetate; 
monuron-TCA

140-41-0 006-043-00-1

1020 Isoxaflutole 141112-29-0 606-054-00-7

1021 Kresoxim-methyl 143390-89-0 607-310-00-0

1022 Chlordecone 143-50-0 205-601-3

1023 9-Vinylcarbazole 1484-13-5 216-055-0

1024 2-Ethylhexanoic acid 149-57-5 205-743-6

1025 Monuron 150-68-5 205-766-1

1026 Morpholine-4-carbonyl chloride 15159-40-7 239-213-0

1027 Daminozide 1596-84-5 216-485-9

1028 Alachlor (ISO) 15972-60-8 240-110-8

1029 UVCB condensation product of: tetrakis-hydroxymethylphosphonium 
chloride, urea and distilled hydrogenated C16-18 tallow alkylamine

166242-53-1 422-720-8

1030 Ioxynil and Ioxynil octanoate (ISO) 1689-83-4/ 
3861-47-0

216-881-1/ 
223-375-4

1031 Bromoxynil (ISO) (3,5-Dibromo-4-hydroxybenzonitrile) and 
Bromoxynil heptanoate (ISO)

1689-84-5/ 
56634-95-8

216-882-7/ 
260-300-4

1032 2,6-Dibromo-4-cyanophenyl octanoate 1689-99-2 216-885-3

1033 Moved or deleted

1034 5-Chloro-1,3-dihydro-2H-indol-2-one 17630-75-0 412-200-9

1035 Benomyl 17804-35-2 241-775-7

1036 Chlorothalonil 1897-45-6 217-588-1

1037 N′-(4-Chloro-o-tolyl)-N,N-dimethylformamidine monohydrochloride 19750-95-9 243-269-1

1038 4,4′-Methylenebis(2-ethylaniline) 19900-65-3 243-420-1

1039 Valinamide 20108-78-5 402-840-7

1040 [(p-Tolyloxy)methyl]oxirane 2186-24-5 218-574-8

1041 [(m-Tolyloxy)methyl]oxirane 2186-25-6 218-575-3

1042 2,3-Epoxypropyl o-tolyl ether 2210-79-9 218-645-3

1043 [(Tolyloxy)methyl]oxirane, cresyl glycidyl ether 26447-14-3 247-711-4

1044 Di-allate 2303-16-4 218-961-1

1045 Benzyl 2,4-dibromobutanoate 23085-60-1 420-710-8

1046 Trifluoroiodomethane 2314-97-8 219-014-5

1047 Thiophanate-methyl 23564-05-8 245-740-7

1048 Dodecachloropentacyclo[5.2.1.02,6.03,905,8]decane (Mirex) 2385-85-5 219-196-6

1049 Propyzamide 23950-58-5 245-951-4

1050 Butyl glycidyl ether 2426-08-6 219-376-4

1051 2,3,4-Trichlorobut-1-ene 2431-50-7 219-397-9
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1052 Chinomethionate 2439-01-2 219-455-3

1053 (R)-α-Phenylethylammonium (-)-(1R,2S)-(1,2-epoxypropyl)phosphonate 
monohydrate

25383-07-7 418-570-8

1054 5-Ethoxy-3-trichloromethyl-1,2,4-thiadiazole (Etridiazole - ISO) 2593-15-9 219-991-8

1055 Disperse Yellow 3 2832-40-8 220-600-8

1056 1,2,4-Triazole 288-88-0 206-022-9

1057 Aldrin (ISO) 309-00-2 206-215-8

1058 Diuron (ISO) 330-54-1 206-354-4

1059 Linuron (ISO) 330-55-2 206-356-5

1060 Nickel carbonate 3333-67-3 222-068-2

1061 3-(4-Isopropylphenyl)-1,1-dimethylurea (Isoproturon - ISO) 34123-59-6 251-835-4

1062 Iprodione 36734-19-7 253-178-9

1063 Moved or deleted

1064 5-(2,4-Dioxo-1,2,3,4-tetrahydropyrimidine)-3-fluoro-
2-hydroxymethyltetrahydrofuran

41107-56-6 415-360-8

1065 Crotonaldehyde 4170-30-3 224-030-0

1066 Hexahydrocyclopenta(c)pyrrole-1-(1H)-ammonium 
N-ethoxycarbonyl-N-(p-tolylsulfonyl)azanide

418-350-1

1067 4,4′-Carbonimidoylbis[N,N-dimethylaniline] and its salts 492-80-8 207-762-5

1068 DNOC (ISO) 534-52-1 208-601-1

1069 Toluidinium chloride 540-23-8 208-740-8

1070 Toluidine sulphate (1:1) 540-25-0 208-741-3

1071 2-(4-tert.-Butylphenyl)ethanol 5406-86-0 410-020-5

1072 Fenthion 55-38-9 200-231-9

1073 Chlordane, pur 57-74-9 200-349-0

1074 Hexan-2-one (Methyl butyl ketone) 591-78-6 209-731-1

1075 Fenarimol 60168-88-9 262-095-7

1076 Acetamide 60-35-5 200-473-5

1077 N-Cyclohexyl-N-methoxy-2,5-dimethyl-3-furamide (Furmecyclox -
ISO)

60568-05-0 262-302-0

1078 Dieldrin 60-57-1 200-484-5

1079 4,4′-Isobutylethylidenediphenol 6807-17-6 401-720-1

1080 Chlordimeform 6164-98-3 228-200-5

1081 Amitrole 61-82-5 200-521-5

1082 Carbaryl 63-25-2 200-555-0

1083 Distillates (petroleum), light hydrocracked 64741-77-1 265-078-2

1084 1-Ethyl-1-methylmorpholinium bromide 65756-41-4 612-182-00-4

1085 (3-Chlorophenyl)-(4-methoxy-3-nitrophenyl)methanone 66938-41-8 423-290-4

1086 Fuels, diesel, except if the full refining history is known and it can be 
shown that the substance from which it is produced is not a 
carcinogen

68334-30-5 269-822-7

1087 Fuel oil, no. 2 68476-30-2 270-671-4

1088 Fuel oil, no. 4 68476-31-3 270-673-5

1089 Fuels, diesel, no. 2 68476-34-6 270-676-1
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1090 2,2-Dibromo-2-nitroethanol 69094-18-4 412-380-9

1091 1-Ethyl-1-methylpyrrolidinium bromide 69227-51-6 612-183-00-X

1092 Monocrotophos 6923-22-4 230-042-7

1093 Nickel 7440-02-0 231-111-4

1094 Bromomethane (Methyl bromide - ISO) 74-83-9 200-813-2

1095 Chloromethane (Methyl chloride) 74-87-3 200-817-4

1096 Iodomethane (Methyl iodide) 74-88-4 200-819-5

1097 Bromoethane (Ethyl bromide) 74-96-4 200-825-8

1098 Heptachlor 76-44-8 200-962-3

1099 Fentin hydroxide 76-87-9 200-990-6

1100 Nickel sulphate 7786-81-4 232-104-9

1101 3,5,5-Trimethylcyclohex-2-enone (Isophorone) 78-59-1 201-126-0

1102 2,3-Dichloropropene 78-88-6 201-153-8

1103 Fluazifop-P-butyl (ISO) 79241-46-6 607-305-00-3

1104 (S)-2,3-Dihydro-1H-indole-carboxylic acid 79815-20-6 410-860-2

1105 Toxaphene 8001-35-2 232-283-3

1106 (4-Hydrazinophenyl)-N-methylmethanesulfonamide hydrochloride 81880-96-8 406-090-1

1107 CI Solvent Yellow 14 842-07-9 212-668-2

1108 Chlozolinate 84332-86-5 282-714-4

1109 Alkanes, C10-13, monochloro 85535-84-8 287-476-5

1110 Moved or deleted

1111 2,4,6-Trichlorophenol 88-06-2 201-795-9

1112 Diethylcarbamoyl-chloride 88-10-8 201-798-5

1113 1-Vinyl-2-pyrrolidone 88-12-0 201-800-4

1114 Myclobutanil (ISO) 
(2-(4-chlorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)hexanenitrile)

88671-89-0 410-400-0

1115 Fentin acetate 900-95-8 212-984-0

1116 Biphenyl-2-ylamine 90-41-5 201-990-9

1117 Trans-4-cyclohexyl-L-proline monohydro-chloride 90657-55-9 419-160-1

1118 2-Methyl-m-phenylene diisocyanate (Toluene 2,6-diisocyanate) 91-08-7 202-039-0

1119 4-Methyl-m-phenylene diisocyanate (Toluene 2,4-diisocyanate) 584-84-9 209-544-5

1120 m-Tolylidene diisocyanate (Toluene diisocyanate) 26471-62-5 247-722-4

1121 Fuels, jet aircraft, coal solvent extn., hydrocracked hydrogenated 94114-58-6 302-694-3

1122 Fuels, diesel, coal solvent extn., hydrocracked hydrogenated 94114-59-7 302-695-9

1123 Pitch, if it contains > 0,005 % w/w benzo[a]pyrene 61789-60-4 263-072-4

1124 2-Butanone oxime 96-29-7 202-496-6

1125 Hydrocarbons, C16-20, solvent-dewaxed hydrocracked paraffinic distn. 
Residue

97675-88-2 307-662-2

1126 α,α-Dichlorotoluene 98-87-3 202-709-2
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1127 Mineral wool, with the exception of those specified elsewhere in this 
Annex; [Man-made vitreous (silicate)fibres with random orientation 
with alkaline oxide and alkali earth oxide (Na2O + K2O + CaO + MgO 
+ BaO) content greater than 18 % by weight]

1128 Reaction product of acetophenone, formaldehyde, cyclohexylamine, 
methanol and acetic acid

406-230-1

1129 Moved or deleted

1130 Moved or deleted

1131 Trisodium bis(7-acetamido-2-(4-nitro-2-oxidophenylazo)-3-sulfonato-
1-naphtholato)chromate(1-)

400-810-8

1132 A mixture of: 4-allyl-2,6-bis(2,3-epoxypropyl)phenol, 
4-allyl-6-(3-(6-(3-(6-(3-(4-allyl-2,6-bis(2,3-epoxypropyl)-phenoxy) 
2-hydroxypropyl)-4-allyl-2-(2,3-epoxypropyl)phenoxy)-
2-hydroxypropyl)-4-allyl-2-(2,3-epoxypropyl)-phenoxy-
2-hydroxypropyl-2-(2,3-epoxypropyl)phenol, 
4-allyl-6-(3-(4-allyl-2,6-bis(2,3-epoxypropyl)phenoxy)-2-
hydroxypropyl)-2-(2,3-epoxypropyl)phenoxy)phenol 
and 4-allyl-6-(3-(6-(3-(4-allyl-2,6-bis(2,3-epoxypropyl)-phenoxy)-
2-hydroxypropyl)-4-allyl-2-(2,3-epoxypropyl)phenoxy) 
2-hydroxypropyl)-2-(2,3-epoxypropyl)phenol

417-470-1

1133 Costus root oil (Saussurea lappa Clarke), when used as a fragrance 
ingredient

8023-88-9

1134 7-Ethoxy-4-methylcoumarin, when used as a fragrance ingredient 87-05-8 201-721-5

1135 Hexahydrocoumarin, when used as a fragrance ingredient 700-82-3 211-851-4

1136 Peru balsam (INCI name: Myroxylon pereirae), when used as a 
fragrance ingredient

8007-00-9 232-352-8

1137 Isobutyl nitrite 542-56-2 208-819-7

1138 Isoprene (stabilized); (2-methyl-1,3-butadiene) 78-79-5 201-143-3

1139 1-Bromopropane; n-Propyl bromide 106-94-5 203-445-0

1140 Chloroprene (stabilized); (2-Chlorobuta-1,3-diene) 126-99-8 204-818-0

1141 1,2,3-Trichloropropane 96-18-4 202-486-1

1142 Ethylene glycol dimethyl ether (EGDME) 110-71-4 203-794-9

1143 Dinocap (ISO) 39300-45-3 254-408-0

1144 Diaminotoluene, technical product -mixture of [4-methyl-m-
phenylenediamine] (4) and [2-methyl-m-phenylenediamine] (5)

Methyl-phenylenediamine

25376-45-8 246-910-3

1145 p-Chlorobenzotrichloride 5216-25-1 226-009-1

1146 Diphenylether; octabromo derivate 32536-52-0 251-087-9

1147 1,2-bis(2-Methoxyethoxy)ethane; Triethylene glycol dimethyl ether 
(TEGDME)

112-49-2 203-977-3

1148 Tetrahydrothiopyran-3-carboxaldehyde 61571-06-0 407-330-8

1149 4,4′-bis(Dimethylamino)benzophenone (Michler’s ketone) 90-94-8 202-027-5

1150 Oxiranemethanol, 4-methylbenzene-sulfonate, (S)- 70987-78-9 417-210-7

1151 1,2-Benzenedicarboxylic acid, dipentylester, branched and linear [1] 84777-06-0 [1] 284-032-2

n-Pentyl-isopentylphthalate [2]

di-n-Pentyl phthalate [3] 131-18-0 [3] 205-017-9

Diisopentylphthalate [4] 605-50-5 [4] 210-088-4
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1152 Benzyl butyl phthalate (BBP) 85-68-7 201-622-7

1153 1,2-Benzenedicarboxylic acid, di-C7-11, branched and linear alkyl esters 68515-42-4 271-084-6

1154 A mixture of: disodium 4-(3-ethoxycarbonyl-4-(5-(3-ethoxycarbonyl-
5-hydroxy-1-(4-sulfonatophenyl) 
pyrazol-4-yl)penta-2,4-dienylidene)-4,5-dihydro-
5-oxopyrazol-1-yl)benzenesulfonate and trisodium 
4-(3-ethoxycarbonyl-4-(5-(3-ethoxycarbonyl-5-oxido-
1-(4-sulfonatophenyl)pyrazol-4-yl)penta-2,4-dienylidene)-4,5-dihydro-
5-oxopyrazol-1-yl)benzenesulfonate

402-660-9

1155 (Methylenebis(4,1-phenylenazo(1-(3-(dimethylamino)propyl)-1, 
2-dihydro-6-hydroxy-4-methyl-2-oxopyridine-5,3-diyl))) 
-1,1′-dipyridinium dichloride dihydrochloride

401-500-5

1156 2-[2-Hydroxy-3-(2-chlorophenyl)carbamoyl-1-naphthylazo] 
-7-[2-hydroxy-3-(3-methylphenyl)carbamoyl-1-naphthylazo] 
fluoren-9-one

420-580-2

1157 Azafenidin 68049-83-2

1158 2,4,5-Trimethylaniline [1] 137-17-7 [1] 205-282-0

2,4,5-Trimethylaniline hydrochloride [2] 21436-97-5 [2]

1159 4,4′-Thiodianiline and its salts 139-65-1 205-370-9

1160 4,4′-Oxydianiline (p-Aminophenyl ether) and its salts 101-80-4 202-977-0

1161 N,N,N′,N′-Tetramethyl-4,4′-methylenedianiline 101-61-1 202-959-2

1162 6-Methoxy-m-toluidine; (p-Cresidine) 120-71-8 204-419-1

1163 3-Ethyl-2-methyl-2-(3-methylbutyl)-1,3-oxazolidine 143860-04-2 421-150-7

1164 A mixture of: 
1,3,5-tris(3-aminomethylphenyl)-1,3,5-(1H,3H,5H)-triazine-2,4,6-trione 
and a mixture of oligomers of 3,5-bis(3-aminomethylphenyl)-1-poly 
[3,5-bis(3-aminomethylphenyl)-2,4,6-trioxo-1,3,5-(1H,3H,5H)-triazin-
1-yl]-1,3,5-(1H,3H,5H)-triazine-2,4,6-trione

421-550-1

1165 2-Nitrotoluene 88-72-2 201-853-3

1166 Tributyl phosphate 126-73-8 204-800-2

1167 Naphthalene 91-20-3 202-049-5

1168 Nonylphenol [1] 25154-52-3 [1] 246-672-0

4-Nonylphenol, branched [2] 84852-15-3 [2] 284-325-5

1169 1,1,2-Trichloroethane 79-00-5 201-166-9

1170 Moved or deleted

1171 Moved or deleted

1172 allyl chloride; (3-Chloropropene) 107-05-1 203-457-6

1173 1,4-Dichlorobenzene; (p-Dichlorobenzene) 106-46-7 203-400-5

1174 bis(2-Chloroethyl) ether 111-44-4 203-870-1

1175 Phenol 108-95-2 203-632-7

1176 Bisphenol A (4,4′-Isopropylidenediphenol) 80-05-7 201-245-8

1177 Trioxymethylene (1,3,5-Trioxan) 110-88-3 203-812-5

1178 Propargite (ISO) 2312-35-8 219-006-1

1179 1-Chloro-4-nitrobenzene 100-00-5 202-809-6

1180 Molinate (ISO) 2212-67-1 218-661-0

1181 Fenpropimorph (ISO) 67564-91-4 266-719-9

1182 Moved or deleted

1183 Methyl isocyanate 624-83-9 210-866-3

NE021/243L

dcba

rebmunCErebmunSACNNI/emanlacimehC

noitacifitnediecnatsbuS

rebmun
ecnerefeR



Official Journal of the European Union L 342/121

1184 N,N-Dimethylanilinium tetrakis(pentafluorophenyl)borate 118612-00-3 422-050-6

1185 O,O′-(Ethenylmethylsilylene) di[(4-methylpentan-2-one) oxime] 421-870-1

1186 A 2:1 mixture of: 
4-(7-hydroxy-2,4,4-trimethyl-2-chromanyl)resorcinol-4-yl-tris 
(6-diazo-5,6-dihydro-5-oxonaphthalen-1-sulfonate) 
and 4-(7-hydroxy-2,4,4-trimethyl-2-chromanyl)resorcinolbis 
(6-diazo-5,6-dihydro-5-oxonaphthalen-1-sulfonate)

140698-96-0 414-770-4

1187 A mixture of: reaction product of 
4,4′-methylenebis[2-(4-hydroxybenzyl)-3,6-dimethylphenol] 
and 6-diazo-5,6-dihydro-5-oxo-naphthalenesulfonate (1:2) and 
reaction product of 
4,4′-methylenebis[2-(4-hydroxybenzyl)-3,6-dimethylphenol] 
and 6-diazo-5,6-dihydro-5-oxonaphthalenesulfonate (1:3)

417-980-4

1188 Malachite green hydrochloride [1] 569-64-2 [1] 209-322-8

Malachite green oxalate [2] 18015-76-4 [2] 241-922-5

1189 1-(4-Chlorophenyl)-4,4-dimethyl-3-(1,2,4-triazol-1-ylmethyl) 
pentan-3-ol

107534-96-3 403-640-2

1190 5-(3-Butyryl-2,4,6-trimethylphenyl)-2-[1-(ethoxyimino)propyl]-
3-hydroxycyclohex-2-en-1-one

138164-12-2 414-790-3

1191 trans-4-Phenyl-L-proline 96314-26-0 416-020-1

1192 Moved or deleted

1193 A mixture of: 5-[(4-[(7-amino-1-hydroxy-3-sulfo-2-naphthyl)azo]-
2,5-diethoxyphenyl)azo]-2-[(3-phosphonophenyl)azo]benzoic acid 
and 5-[(4-[(7-amino-1-hydroxy-3-sulfo-2-naphthyl)azo]-
2,5-diethoxyphenyl)azo]-3-[(3-phosphonophenyl)azo]benzoic acid

163879-69-4 418-230-9

1194 2-{]4-(2-Ammoniopropylamino)-6-[}4-hydroxy-3-(5-methyl-
2-methoxy-4-sulfamoylphenylazo)-2-sulfonatonaphth-7-ylamino{] 
-1,3,5-triazin-2-ylamino[}-2-aminopropyl formate

424-260-3

1195 5-Nitro-o-toluidine [1] 99-55-8 [1] 202-765-8

5-Nitro-o-toluidine hydrochloride [2] 51085-52-0 [2] 256-960-8

1196 1-(1-Naphthylmethyl)quinolinium chloride 65322-65-8 406-220-7

1197 (R)-5-Bromo-3-(1-methyl-2-pyrrolidinylmethyl)-1H-indole 143322-57-0 422-390-5

1198 Pymetrozine (ISO) 123312-89-0 613-202-00-4

1199 Oxadiargyl (ISO) 39807-15-3 254-637-6

1200 Chlorotoluron (3-(3-chloro-p-tolyl)-1,1-dimethylurea) 15545-48-9 239-592-2

1201 N-[2-(3-Acetyl-5-nitrothiophen-2-ylazo)-5-diethylaminophenyl] 
acetamide

416-860-9

1202 1,3-bis(Vinylsulfonylacetamido)propane 93629-90-4 428-350-3

1203 p-Phenetidine (4-Ethoxyaniline) 156-43-4 205-855-5

1204 m-Phenylenediamine and its salts 108-45-2 203-584-7

1205 Residues (coal tar), creosote oil distn., if it contains > 0,005 % w/w 
benzo[a]pyrene

92061-93-3 295-506-3

1206 Creosote oil, acenaphthene fraction, wash oil, if it contains > 0,005 % 
w/w benzo[a]pyrene

90640-84-9 292-605-3

1207 Creosote oil, if it contains > 0,005 % w/w benzo[a]pyrene 61789-28-4 263-047-8

1208 Creosote, if it contains > 0,005 % w/w benzo[a]pyrene 8001-58-9 232-287-5

1209 Creosote oil, high-boiling distillate, wash oil, if it contains > 0,005 % 
w/w benzo[a]pyrene

70321-79-8 274-565-9

1210 Extract residues (coal), creosote oil acid, wash oil extract residue, if it 
contains > 0,005 % w/w benzo[a]pyrene

122384-77-4 310-189-4

1211 Creosote oil, low-boiling distillate, wash oil, if it contains > 0,005 % 
w/w benzo[a]pyrene

70321-80-1 274-566-4
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1212 6-Methoxy-2,3-Pyridinediamine and its HCl salt, when used as a 
substance in hair dye products

94166-62-8 303-358-9

1213 2,3-Naphthalenediol, when used as a substance in hair dye products 92-44-4 202-156-7

1214 2,4-Diaminodiphenylamine, when used as a substance in hair dye 
products

136-17-4

1215 2,6-Bis(2-Hydroxyethoxy)-3,5-Pyridinediamine and its HCl salt, when 
used as a substance in hair dye products

117907-42-3

1216 2-Methoxymethyl-p-Aminophenol and its HCl salt, when used as a 
substance in hair dye products

135043-65-1/ 
29785-47-5

1217 4,5-Diamino-1-Methylpyrazole and its HCl salt, when used as a 
substance in hair dye products

20055-01-0/ 
21616-59-1

1218 4,5-Diamino-1-((4-Chlorophenyl)Methyl)-1H-Pyrazole Sulfate, when 
used as a substance in hair dye products

163183-00-4

1219 4-Chloro-2-Aminophenol, when used as a substance in hair dye 
products

95-85-2 202-458-9

1220 4-Hydroxyindole, when used as a substance in hair dye products 2380-94-1 219-177-2

1221 4-Methoxytoluene-2,5-Diamine and its HCl salt, when used as a 
substance in hair dye products

56496-88-9

1222 5-Amino-4-Fluoro-2-Methylphenol Sulfate, when used as a substance 
in hair dye products

163183-01-5

1223 N,N-Diethyl-m-Aminophenol, when used as a substance in hair dye 
products

91-68-9/ 
68239-84-9

202-090-9/ 
269-478-8

1224 N,N-Dimethyl-2,6-Pyridinediamine and its HCl salt, when used as a 
substance in hair dye products

—

1225 N-Cyclopentyl-m-Aminophenol, when used as a substance in hair dye 
products

104903-49-3

1226 N-(2-Methoxyethyl)-p-phenylenediamine and its HCl salt, when used as 
a substance in hair dye products

72584-59-9/ 
66566-48-1

276-723-2

1227 2,4-Diamino-5-methylphenetol and its HCl salt, when used as a 
substance in hair dye products

113715-25-6

1228 1,7-Naphthalenediol, when used as a substance in hair dye products 575-38-2 209-383-0

1229 3,4-Diaminobenzoic acid, when used as a substance in hair dye 
products

619-05-6 210-577-2

1230 2-Aminomethyl-p-aminophenol and its HCl salt, when used as a 
substance in hair dye products

79352-72-0

1231 Solvent Red 1 (CI 12150), when used as a substance in hair dye 
products

1229-55-6 214-968-9

1232 Acid Orange 24 (CI 20170), when used as a substance in hair dye 
products

1320-07-6 215-296-9

1233 Acid Red 73 (CI 27290), when used as a substance in hair dye 
products

5413-75-2 226-502-1

1234 PEG-3,2′,2′-di-p-Phenylenediamine 144644-13-3

1235 6-Nitro-o-Toluidine 570-24-1 209-329-6

1236 HC Yellow No 11 73388-54-2

1237 HC Orange No 3 81612-54-6

1238 HC Green No 1 52136-25-1 257-687-7

1239 HC Red No 8 and its salts 13556-29-1/ 
97404-14-3

- / 306-778-0

1240 Tetrahydro-6-nitroquinoxaline and its salts 158006-54-3/ 
41959-35-7/ 
73855-45-5
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1241 Disperse Red 15, except as impurity in Disperse Violet 1 116-85-8 204-163-0

1242 4-Amino-3-fluorophenol 399-95-1 402-230-0

1243 N,N′-dihexadecyl-N,N′-bis(2-hydroxyethyl)propanediamide

Bishydroxyethyl Biscetyl Malonamide

149591-38-8 422-560-9

1244 1-Methyl-2,4,5-trihydroxybenzene and its salts, when used as a sub
stance in hair dye products

1124-09-0 214-390-7

1245 2,6-Dihydroxy-4-methylpyridine and its salts, when used as a sub
stance in hair dye products

4664-16-8 225-108-7

1246 5-Hydroxy-1,4-benzodioxane and its salts, when used as a substance in 
hair dye products

10288-36-5 233-639-0

1247 3,4-Methylenedioxyphenol and its salts, when used as a substance in 
hair dye products

533-31-3 208-561-5

1248 3,4-Methylenedioxyaniline and its salts, when used as a substance in 
hair dye products

14268-66-7 238-161-6

1249 Hydroxypyridinone and its salts, when used as a substance in hair dye 
products

822-89-9 212-506-0

1250 3-Nitro-4-aminophenoxyethanol and its salts, when used as a sub
stance in hair dye products

50982-74-6

1251 2-methoxy-4-nitrophenol (4-Nitroguaiacol) and its salts, when used as 
a substance in hair dye products

3251-56-7 221-839-0

1252 CI Acid Black 131 and its salts, when used as a substance in hair dye 
products

12219-01-1

1253 1,3,5-Trihydroxybenzene (Phloroglucinol) and its salts, when used as a 
substance in hair dye products

108-73-6 203-611-2

1254 1,2,4-Benzenetriacetate and its salts, when used as a substance in hair 
dye products

613-03-6 210-327-2

1255 Ethanol, 2,2’-iminobis-, reaction products with epichlorohydrin and 2-
nitro-1,4-benzenediamine (HC Blue No. 5) and its salts, when used as a 
substance in hair dye products

68478-64-8/ 
158571-58-5

1256 N-Methyl-1,4-diaminoanthraquinone, reaction products with epichlo
rohydrin and monoethanolamine (HC Blue No. 4) and its salts, when 
used as a substance in hair dye products

158571-57-4

1257 4-Aminobenzenesulfonic acid (Sulfanilic acid) and its salts, when used 
as a substance in hair dye products

121-57-3/ 
515-74-2

204-482-5/ 
208-208-5

1258 3,3’-(Sulfonylbis(2-nitro-4,1-phenylene)imino)bis(6-(phenylamino)) 
benzenesulfonic acid and its salts, when used as a substance in hair dye 
products

6373-79-1 228-922-0

1259 3(or5)-((4-(Benzylmethylamino)phenyl)azo)-1,2-(or1,4)-dimethyl-1H-
1,2,4-triazolium and its salts, when used as a substance in hair dye 
products

89959-98-8/ 
12221-69-1

289-660-0

1260 2,2’-((3-Chloro-4-((2,6-dichloro-4-
nitrophenyl)azo)phenyl)imino)bisethanol (Disperse Brown 1) and its 
salts, when used as a substance in hair dye products

23355-64-8 245-604-7

1261 Benzothiazolium, 2-[[4-[ethyl(2-hydroxyethyl)amino]phenyl]azo]-6-
methoxy-3-methyl-, and its salts, when used as a substance in hair dye 
products

12270-13-2 235-546-0

1262 2-[(4-Chloro-2-nitrophenyl)azo]-N-(2-methoxyphenyl)-3-
oxobutanamide (Pigment Yellow 73) and its salts, when used as a sub
stance in hair dye products

13515-40-7 236-852-7
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1263 2,2’-[(3,3’-Dichloro[1,1’-biphenyl]-4,4’-diyl)bis(azo)]bis[3-oxo-
N-phenylbutanamide] (Pigment Yellow 12) and its salts, when used as 
a substance in hair dye products

6358-85-6 228-787-8

1264 2,2’-(1,2-Ethenediyl)bis[5-((4-ethoxyphenyl)azo]benzenesulfonic acid) 
and its salts, when used as a substance in hair dye products

2870-32-8 220-698-2

1265 2,3-Dihydro-2,2-dimethyl-6-[(4-(phenylazo)-1-naphthalenyl)azo]-
1H-pyrimidine (Solvent Black 3) and its salts, when used as a 
substance in hair dye products

4197-25-5 224-087-1

1266 3(or5)-[[4-[(7-amino-1-hydroxy-3-sulphonato-2-naphthyl)azo]-
1-naphthyl]azo]salicylic acid and its salts, when used as a substance in 
hair dye products

3442-21-5/ 
34977-63-4

222-351-0/ 
252-305-5

1267 2-Naphthalenesulfonic acid, 
7-(benzoylamino)-4-hydroxy-3-[[4-[(4-sulfophenyl)azo]phenyl]azo]-, 
and its salts, when used as a substance in hair dye products

2610-11-9 220-028-9

1268 (μ-((7,7’-Iminobis(4-hydroxy-3-((2-hydroxy-5-(N-methylsulphamoyl) 
phenyl)azo)naphthalene-2-sulphonato))(6-)))dicuprate(2-) and its salts, 
when used as a substance in hair dye products

37279-54-2 253-441-8

1269 3-[(4-(Acetylamino)phenyl)azo]-4-hydroxy-7-[[[[5-hydroxy-
6-(phenylazo)-7-sulfo-2-naphthalenyl]amino]carbonyl]amino]-
2-naphthalenesulfonic acid and its salts, when used as a substance in 
hair dye products

3441-14-3 222-348-4

1270 2-Naphthalenesulfonic acid, 
7,7’-(carbonyldiimino)bis(4-hydroxy-3-[[2-sulfo-4-[(4-sulfophenyl) 
azo]phenyl]azo]-, and its salts, when used as a substance in hair dye 
products

2610-10-8/ 
25188-41-4

220-027-3

1271 Ethanaminium, N-(4-[bis[4-(diethylamino)phenyl]methylene]-2,5-
cyclohexadien-1-ylidene)-N-ethyl-, and its salts, when used as a 
substance in hair dye products

2390-59-2 219-231-5

1272 3H-Indolium, 2-[[(4-methoxyphenyl)methylhydrazono]methyl]-1,3,3-
trimethyl-, and its salts, when used as a substance in hair dye products

54060-92-3 258-946-7

1273 3H-Indolium, 
2-(2-((2,4-dimethoxyphenyl)amino)ethenyl)-1,3,3-trimethyl-, and its 
salts, when used as a substance in hair dye products

4208-80-4 224-132-5

1274 Nigrosine spirit soluble (Solvent Black 5), when used as a substance in 
hair dye products

11099-03-9

1275 Phenoxazin-5-ium, 3,7-bis(diethylamino)-, and its salts, when used as a 
substance in hair dye products

47367-75-9/ 
33203-82-6

251-403-5

1276 Benzo[a]phenoxazin-7-ium, 9-(dimethylamino)-, and its salts, when 
used as a substance in hair dye products

7057-57-0/ 
966-62-1

230-338-6/ 
213-524-1

1277 6-Amino-2-(2,4-dimethylphenyl)-1H-benz[de]isoquinoline-1,3(2H)-
dione (Solvent Yellow 44) and its salts, when used as a substance in 
hair dye products

2478-20-8 219-607-9

1278 1-Amino-4-[[4-[(dimethylamino)methyl]phenyl]amino]anthraquinone 
and its salts, when used as a substance in hair dye products

67905-56-0/ 
12217-43-5

267-677-4/ 
235-398-7

1279 Laccaic Acid (CI Natural Red 25) and its salts, when used as a 
substance in hair dye products

60687-93-6

1280 Benzenesulfonic acid, 5-[(2,4-dinitrophenyl)amino]-2-(phenylamino)-, 
and its salts, when used as a substance in hair dye products

6373-74-6/ 
15347-52-1

228-921-5/ 
239-377-3

1281 4-[(4-Nitrophenyl)azo]aniline (Disperse Orange 3) and its salts, when 
used as a substance in hair dye products

730-40-5/ 
70170-61-5

211-984-8

1282 4-Nitro-m-phenylenediamine and its salts, when used as a substance in 
hair dye products

5131-58-8 225-876-3
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1283 1-Amino-4-(methylamino)-9,10-anthracenedione (Disperse Violet 4) 
and its salts, when used as a substance in hair dye products

1220-94-6 214-944-8

1284 N-Methyl-3-nitro-p-phenylenediamine and its salts, when used as a 
substance in hair dye products

2973-21-9 221-014-5

1285 N1-(2-Hydroxyethyl)-4-nitro-o-phenylenediamine (HC Yellow No. 5) 
and its salts, when used as a substance in hair dye products

56932-44-6 260-450-0

1286 N1-(Tris(hydroxymethyl))methyl-4-nitro-1,2-phenylenediamine (HC 
Yellow No. 3) and its salts, when used as a substance in hair dye 
products

56932-45-7 260-451-6

1287 2-Nitro-N-hydroxyethyl-p-anisidine and its salts, when used as a 
substance in hair dye products

57524-53-5

1288 N,N’-Dimethyl-N-Hydroxyethyl-3-nitro-p-phenylenediamine and its 
salts, when used as a substance in hair dye products

10228-03-2 233-549-1

1289 3-(N-Methyl-N-(4-methylamino-3-nitrophenyl)amino)propane-1,2-diol 
and its salts, when used as a substance in hair dye products

93633-79-5 403-440-5

1290 4-Ethylamino-3-nitrobenzoic acid (N-Ethyl-3-Nitro PABA) and its salts, 
when used as a substance in hair dye products

2788-74-1 412-090-2

1291 (8-[(4-Amino-2-nitrophenyl)azo]-7-hydroxy-2-naphthyl) 
trimethylammonium and its salts, except Basic Red 118 (CAS 
71134-97-9) as impurity in Basic Brown 17, when used as a 
substance in hair dye products

71134-97-9 275-216-3

1292 5-((4-(Dimethylamino)phenyl)azo)-1,4-dimethyl-1H-1,2,4-triazolium 
and its salts, when used as a substance in hair dye products

12221-52-2

1293 m-Phenylenediamine, 4-(phenylazo)-, and its salts, when used as a 
substance in hair dye products

495-54-5 207-803-7

1294 1,3-Benzenediamine, 4-methyl-6-(phenylazo)- and its salts, when used 
as a substance in hair dye products

4438-16-8 224-654-3

1295 2,7-Naphthalenedisulfonic acid, 
5-(acetylamino)-4-hydroxy-3-((2-methylphenyl)azo)-, and its salts, 
when used as a substance in hair dye products

6441-93-6 229-231-7

1296 4,4’-[(4-Methyl-1,3-phenylene)bis(azo)]bis[6-methyl-1, 
3-benzenediamine] (Basic Brown 4) and its salts, when used as a 
substance in hair dye products

4482-25-1 224-764-1

1297 Benzenaminium, 
3-[[4-[[diamino(phenylazo)phenyl]azo]-2-methylphenyl]azo]-
N,N,N-trimethyl-, and its salts, when used as a substance in hair dye 
products

83803-99-0 280-920-9

1298 Benzenaminium, 
3-[[4-[[diamino(phenylazo)phenyl]azo]-1-naphthalenyl]azo]-
N,N,N-trimethyl-, and its salts, when used as a substance in hair dye 
products

83803-98-9 280-919-3

1299 Ethanaminium, 
N-[4-[(4-(diethylamino)phenyl)phenylmethylene]-2,5-cyclohexadien-
1-ylidene]-N-ethyl- and its salts, when used as a substance in hair dye 
products

633-03-4 211-190-1

1300 9,10-Anthracenedione, 1-[(2-hydroxyethyl)amino]-4-(methylamino)-, 
and its derivatives and salts, when used as a substance in hair dye 
products

2475-46-9/ 
86722-66-9

219-604-2/ 
289-276-3

1301 1,4-Diamino-2-methoxy-9,10-anthracenedione (Disperse Red 11) and 
its salts, when used as a substance in hair dye products

2872-48-2 220-703-8

1302 1,4-Dihydroxy-5,8-bis[(2-hydroxyethyl)amino]anthraquinone (Disperse 
Blue 7) and its salts, when used as a substance in hair dye products

3179-90-6 221-666-0
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1303 1-[(3-Aminopropyl)amino]-4-(methylamino)anthraquinone and its 
salts, when used as a substance in hair dye products

22366-99-0 244-938-0

1304 N-[6-[(2-Chloro-4-hydroxyphenyl)imino]-4-methoxy-3-oxo-
1,4-cyclohexadien-1-yl]acetamide (HC Yellow No. 8) and its salts, 
when used as a substance in hair dye products

66612-11-1 266-424-5

1305 [6-[[3-Chloro-4-(methylamino)phenyl]imino]-4-methyl-3-
oxocyclohexa-1,4-dien-1-yl]urea (HC Red No. 9) and its salts, when 
used as a substance in hair dye products

56330-88-2 260-116-4

1306 Phenothiazin-5-ium, 3,7-bis(dimethylamino)-, and its salts, when used 
as a substance in hair dye products

61-73-4 200-515-2

1307 4,6-Bis(2-Hydroxyethoxy)-m-Phenylenediamine and its salts, when 
used as a substance in hair dye products

94082-85-6

1308 5-Amino-2,6-Dimethoxy-3-Hydroxypyridine and its salts, when used 
as a substance in hair dye products

104333-03-1

1309 4,4’-Diaminodiphenylamine and its salts, when used as a substance in 
hair dye products

537-65-5 208-673-4

1310 4-Diethylamino-o-toluidine and its salts, when used as a substance in 
hair dye products

148-71-0/ 
24828-38-4/ 
2051-79-8

205-722-1/ 
246-484-9/ 
218-130-3

1311 N,N-Diethyl-p-phenylenediamine and its salts, when used as a 
substance in hair dye products

93-05-0/ 
6065-27-6/ 
6283-63-2

202-214-1/ 
227-995-6/ 
228-500-6

1312 N,N-Dimethyl-p-phenylenediamine and its salts, when used as a 
substance in hair dye products

99-98-9/ 
6219-73-4

202-807-5/ 
228-292-7

1313 Toluene-3,4-Diamine and its salts, when used as a substance in hair 
dye products

496-72-0 207-826-2

1314 2,4-Diamino-5-methylphenoxyethanol and its salts, when used as a 
substance in hair dye products

141614-05-3/ 
113715-27-8

1315 6-Amino-o-cresol and its salts, when used as a substance in hair dye 
products

17672-22-9

1316 Hydroxyethylaminomethyl-p-aminophenol and its salts, when used as 
a substance in hair dye products

110952-46-0/ 
135043-63-9

1317 2-Amino-3-nitrophenol and its salts, when used as a substance in hair 
dye products

603-85-0 210-060-1

1318 2-Chloro-5-nitro-N-hydroxyethyl-p-phenylenediamine and its salts, 
when used as a substance in hair dye products

50610-28-1 256-652-3

1319 2-Nitro-p-phenylenediamine and its salts, when used as a substance in 
hair dye products

5307-14-2/ 
18266-52-9

226-164-5/ 
242-144-9

1320 Hydroxyethyl-2,6-dinitro-p-anisidine and its salts, when used as a 
substance in hair dye products

122252-11-3

1321 6-Nitro-2,5-pyridinediamine and its salts, when used as a substance in 
hair dye products

69825-83-8

1322 Phenazinium, 3,7-diamino-2,8-dimethyl-5-phenyl-, and its salts, when 
used as a substance in hair dye products

477-73-6 207-518-8

1323 3-Hydroxy-4-[(2-hydroxynaphthyl)azo]-7-nitronaphthalene-1-sulphonic 
acid and its salts, when used as a substance in hair dye products

16279-54-2/ 
5610-64-0

240-379-1/ 
227-029-3
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1324 3-[(2-nitro-4-(trifluoromethyl)phenyl)amino]propane-1,2-diol (HC 
Yellow No. 6) and its salts, when used as a substance in hair dye 
products

104333-00-8

1325 2-[(4-chloro-2-nitrophenyl)amino]ethanol (HC Yellow No. 12) and its 
salts, when used as a substance in hair dye products

59320-13-7

1326 3-[[4-[(2-Hydroxyethyl)Methylamino]-2-Nitrophenyl]Amino]-1, 
2-Propanediol and its salts, when used as a substance in hair dye 
products

173994-75-7/ 
102767-27-1

1327 3-[[4-[Ethyl(2-Hydroxyethyl)Amino]-2-Nitrophenyl]Amino]-1, 
2-Propanediol and its salts, when used as a substance in hair dye 
products

114087-41-1/ 
114087-42-2

1328 Ethanaminium, 
N-[4-[[4-(diethylamino)phenyl][4-(ethylamino)-1-naphthalenyl] 
methylene]-2,5-cyclohexadien-1-ylidene]-N-ethyl-, and its salts, when 
used as a substance in hair dye products

2390-60-5 219-232-0

(1) OJ L 159, 29.6.1996, p. 1 
(2) Modified INNM-name. 
(3) OJ L 273, 10.10.2002, p. 1. 
(4) for the individual ingredient see reference number 364 in Annex II. 
(5) for the individual ingredient see reference number 413 in Annex II.
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ANNEX III

LIST OF SUBSTANCES WHICH COSMETIC PRODUCTS MUST NOT CONTAIN EXCEPT SUBJECT TO THE RESTRICTIONS LAID DOWN 
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2a Thioglycolic acid and 
its salts

Thioglycolic acid 68-11-1 200-677-4 (a) Hair products 8 % General use

ready for use pH 7 
to 9,5

Conditions of use:

(a) (b) (c)

Avoid contact with eyes

In the event of contact 
with eyes, rinse immedi
ately with plenty of 
water and seek medical 
advice

(a) (c)

Wear suitable gloves

Warnings:

(a) (b) (c)

Contains thioglycolate

Follow the instructions

Keep out of reach of 
children

(a) For professional use 
only

11 % Professional use

ready for use pH 7 
to 9,5

(b) Depilatories 5 % ready for use pH 7 
to 12,7

(c) Hair rinse-off prod
ucts

2 %

The abovementioned 
percentages are calcu
lated as thioglycolic acid

ready for use pH 7 
to 9,5
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2b Thioglycolic acid 
esters

Hair waving or 
straightening products

(a) 8 % General use

ready for use pH 6 
to 9,5

Conditions of use:

(a) (b)

May cause sensitization 
in the event of skin con
tact

Avoid contact with eyes

In the event of contact 
with eyes, rinse immedi
ately with plenty of 
water and seek medical 
advice

Wear suitable gloves

Warnings:

Contains thioglycolate

Follow the instructions

Keep out of reach of 
children

(b) 11 %

The abovemen
tioned percentages 
are calculated as 
thioglycolic acid

Professional use

ready for use pH 6 
to 9,5

(b) For professional use 
only

3 Oxalic acid, its esters 
and alkaline salts

Oxalic acid 144-62-7 205-634-3 Hair products 5 % Professional use For professional use only

4 Ammonia Ammonia 7664-41-7/ 
1336-21-6

231-635-3/ 
215-647-6

6 % (as NH3) Above 2 %: Contains 
ammonia
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5 Tosylchloramide 
sodium (INN)

Chloramine-T 127-65-1 204-854-7 0,2 %

6 Chlorates of alkali 
metals

Sodium chlorate 7775-09-9 231-887-4 (a) Toothpaste

(b) Other products

(a) 5 %

(b) 3 %

Potassium chlorate 3811-04-9 223-289-7

7 Dichloromethane Dichloromethane 75-09-2 200-838-9 35 % (when mixed with 
1,1,1-trichloro-ethane, 
total concentration 
must not exceed 35 %)

0,2 % as maximum 
impurity content

8 p-Phenylenediamine, 
its N-substituted 
derivatives and its 
salts; N-substituted 
derivatives of 
o-Phenylene-
diamine (1), with the 
exception of those 
derivatives listed else
where in this Annex 
and under reference 
numbers 1309, 1311, 
and 1312 in Annex II

p-Phenylenediamine 106-50-3 203-404-7 Oxidising colouring 
agents for hair dyeing

6 % (as free base) (a) General use

Not to be used on 
eyebrows

(a) Can cause an allergic 
reaction

Contains phenylene
diamines

Do not use to dye 
eyelashes or eye
brows

(b) Professional use (b) For professional use 
only

Contains phenylene
diamines

Can cause an aller
gic reaction

Wear suitable gloves
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9 Methylphenylene-
diamines, their 
N-substituted 
derivatives (1) and 
their salts with the 
exception of 
substances under 
reference 
numbers 364, 413, 
1144, 1310 
and 1313 in Annex II

Toluene-2,5-diamine 95-70-5 202-442-1 Oxidising colouring 
agents for hair dyeing

10 % (as free base) (a) General use

Not to be used on 
eyebrows

(a) Can cause an allergic 
reaction

Contains phenylene-
diamines

Do not use to dye 
eyelashes or eye
brows

(b) Professional use (b) For professional use 
only

Contains phenylene-
diamines

Can cause an aller
gic reaction

Wear suitable gloves

10 Diaminophenols (1) Oxidising colouring 
agents for hair dyeing

10 % (as free base) (a) General use

Not to be used on 
eyebrows

(a) Can cause an allergic 
reaction

Do not use to dye 
eyelashes or eye
brows

(b) Professional use (b) For professional use 
only

Can cause an aller
gic reaction

Wear suitable gloves

11 Dichlorophen Dichlorophen 97-23-4 202-567-1 0,5 % Contains Dichlorophen
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12 Hydrogen peroxide, 
and other compounds 
or mixtures that 
release hydrogen 
peroxide, including 
carbamide peroxide 
and zinc peroxide

Hydrogen peroxide 7722-84-1 231-765-0 (a) Hair- products 12 % H2O2 (40 vol
umes), present or 
released

(a) Wear suitable gloves

(a) (b) (c): 
Contains hydrogen per
oxide

Avoid contact with eyes

Rinse eyes immediately if 
product comes into con
tact with them

(b) Skin- products 4 % H2O2, present or 
released

(c) Nail hardening 
products

2 % of H2O2, present or 
released

(d) Oral products 0,1 % of H2O2, present 
or released

13 Formaldehyde (2) Formaldehyde 50-00-0 200-001-8 Nail hardening products 5 % (as formaldehyde) For purposes other than 
inhibiting the develop
ment of micro-
organisms in the 
product. This purpose 
has to be apparent from 
the presentation of the 
product

Protect cuticles with 
grease or oil

Contains formalde
hyde (3)

14 Hydroquinone (4) Hydroquinone 123-31-9 204-617-8 (a) Oxidising colouring 
agent for hair dye
ing

0,3 % General use

Not to be used on eye
brows

Do not use to dye eye
lashes or eyebrows

Rinse eyes immediately if 
the product comes into 
contact with them

Contains Hydroquinone

Professional use For professional use only

Contains hydroquinone

Rinse eyes immediately if 
product comes into con
tact with them
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(b) Artificial nail sys
tems

0,02 % (after mixing for 
use)

Professional use (b) For professional use 
only

Avoid skin contact

Read directions for 
use carefully

15a Potassium or sodium 
hydroxide

Potassium 
hydroxide/sodium 
hydroxide

1310-58-3/ 
1310-73-2

215-181-3/ 
215-185-5

(a) Nail cuticle solvent (a) 5 % (5) (a) Contains alkali

Avoid contact with 
eyes

Can cause blindness

Keep out of reach of 
children

(b) Hair straightener 2 % (5) General use Contains alkali

Avoid contact with eyes

Can cause blindness

Keep out of reach of 
children

4,5 % (5) Professional use For professional use only
Avoid contact with eyes
Can cause blindness

(c) pH adjuster for 
depilatories

(c) pH < 12,7 (c) Keep out of reach of 
children
Avoid contact with 
eyes

(d) Other uses as pH 
adjuster

(d) pH < 11
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15b Lithium hydroxide Lithium hydroxide 1310-65-2 215-183-4 (a) Hair straighteners 2 % (6) General use (a) Contains alkali

Avoid contact with 
eyes

Can cause blindness

Keep out of reach of 
children

4,5 % (6) Professional use Avoid contact with eyes

Can cause blindness

(b) pH adjuster for 
depilatories

pH < 12,7 (b) Contains alkali

Keep out of reach of 
children

Avoid contact with 
eyes

(c) Other uses as pH 
adjuster (for rinse-
off products only)

pH < 11
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15c Calcium hydroxide Calcium hydroxide 1305-62-0 215-137-3 (a) Hair straighteners 
containing two 
components: cal
cium hydroxide and 
a guanidine salt

(a) 7 % (as calcium 
hydroxide)

(a) Contains alkali

Avoid contact with 
eyes

Keep out of reach of 
children

Can cause blindness

(b) pH adjuster for 
depilatories

(b) pH < 12,7 (b) Contains alkali

Keep out of reach of 
children

Avoid contact with 
eyes

(c) Other uses (e.g. pH 
adjuster, processing 
aid)

(c) pH < 11

16 1-Naphthol and its 
salts

1-Naphtol 90-15-3 201-969-4 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Can cause an allergic 
reaction

17 Sodium nitrite Sodium nitrite 7632-00-0 231-555-9 Rust inhibitor 0,2 % Not to be used with 
secondary and/or ter
tiary amines or other 
substances forming nit
rosamines

18 Nitromethane Nitromethane 75-52-5 200-876-6 Rust inhibitor 0,3 %

19 Moved or deleted

20 Moved or deleted
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21 Cinchonan-9-ol, 
6’-methoxy-, (8.alpha., 
9R)- and its salts

Quinine 130-95-0 205-003-2 (a) Hair rinse-off prod
ucts

(a) 0,5 % (as quinine 
base)

(b) Hair leave-on prod
ucts

(b) 0,2 % (as quinine 
base)

22 Resorcinol (4) Resorcinol 108-46-3 203-585-2 (a) Oxidising colouring 
agent for hair dye
ing

5 % General use

Not to be used on eye
brows

Contains resorcinol

Rinse hair well after 
application

Do not use to dye eye
lashes or eyebrows

Rinse eyes immediately if 
product comes into con
tact with them

Professional use For professional use only

Contains resorcinol

Rinse eyes immediately if 
product comes into con
tact with them

(b) Hair lotions and 
shampoos

0,5 % Contains resorcinol

23 (a) Alkali sulphides (a) Depilatories (a) 2 % (as sulphur) pH ≤ 12,7 (a) (b) Keep out of reach 
of children

Avoid contact 
with eyes(b) Alkaline earth 

sulphides
(b) Depilatories (b) 6 % (as sulphur)

24 Water-soluble zinc 
salts with the excep
tion of zinc 
4-hydroxy-
benzenesulphonate 
(entry 25) and zinc 
pyrithione (entry 101 
and Annex V, entry 8)

Zinc acetate, zinc 
chloride, zinc glucon
ate, zinc glutamate

1 % (as zinc)
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25 Zinc 
4-hydroxybenzene 
sulphonate

Zinc phenolsulfonate 127-82-2 204-867-8 Deodorants, 
antiperspirants and 
astringent lotions

6 % (as % anhydrous 
substance)

Avoid contact with eyes

26 Ammonium 
monofluorophosphate

Ammonium 
monofluorophosphate

20859-38-5/ 
66115-19-3

Oral products 0,15 % (as F). When 
mixed with other 
fluorine compounds 
permitted under this 
Annex, total F 
concentration must not 
exceed 0,15 %

Contains ammonium 
monofluorophosphate

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

27 Disodium fluorophos
phate

Sodium monofluoro
phosphate

10163-15-2/ 
7631-97-2

233-433-0/ 
231-552-2

Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains sodium monof
luorophosphate

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:
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‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

28 Dipotassium fluoro
phosphate

Potassium monofluo
rophosphate

14104-28-0 237-957-0 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains potassium 
monofluorophosphate

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

29 Calcium fluorophos
phate

Calcium monofluoro
phosphate

7789-74-4 232-187-1 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains calcium 
monofluorophosphate
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For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

30 Calcium fluoride Calcium fluoride 7789-75-5 232-188-7 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains calcium fluo
ride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’
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31 Sodium fluoride Sodium fluoride 7681-49-4 231-667-8 Oral products 0,15 % (as F). When 
mixed with other 
fluorine compounds 
permitted under this 
Annex, total F 
concentration must not 
exceed 0,15 %

Contains sodium fluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

32 Potassium fluoride Potassium fluoride 7789-23-3 232-151-5 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains potassium fluo
ride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’
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33 Ammonium fluoride Ammonium fluoride 12125-01-8 235-185-9 Oral products 0,15 % (as F). When 
mixed with other 
fluorine compounds 
permitted under this 
Annex, total F 
concentration must not 
exceed 0,15 %

Contains ammonium 
fluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

34 Aluminium fluoride Aluminium fluoride 7784-18-1 232-051-1 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains aluminium-
fluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’
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35 Tin difluoride Stannous fluoride 7783-47-3 231-999-3 Oral products 0,15 % (as F). When 
mixed with other 
fluorine compounds 
permitted under this 
Annex, total F 
concentration must not 
exceed 0,15 %

Contains stannous fluo
ride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

36 Hexadecyl ammonium 
fluoride

Cetylamine hydrofluo
ride

3151-59-5 221-588-7 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains Cetylamine 
hydrofluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’
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37 3-(N-Hexadecyl-
N-2-hydroxy-
ethylammonio) 
propylbis 
(2-hydroxyethyl) 
ammonium difluoride

— — Oral products 0,15 % (as F). When 
mixed with other 
fluorine compounds 
permitted under this 
Annex, total F 
concentration must not 
exceed 0,15 %

Contains 3-(N-
Hexadecyl-N-2-
hydroxyethylammonio) 
propylbis 
(2-hydroxyethyl) ammo
nium difluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

38 N,N’,N’-
Tris(polyoxyethylene)-
N-hexadecyl-
propylenediamine 
dihydrofluoride

— — Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains N,N’,N’-
Tris(polyoxyethylene)-N-
hexadecylpropylenediamine 
dihydrofluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:
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‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

39 9-Octadecenamine, 
hydrofluoride

Octadecenyl-
ammonium fluoride

2782-81-2 — Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains octadecenyl-
ammonium fluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

40 Disodium hexafluoro
silicate

Sodium fluorosilicate 16893-85-9 240-934-8 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains sodium fluoro
silicate
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For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

41 Dipotassium 
hexafluorosilicate

Potassium fluorosili
cate

16871-90-2 240-896-2 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains potassium fluo
rosilicate

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’
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42 Ammonium 
hexafluorosilicate

Ammonium 
fluorosilicate

16919-19-0 240-968-3 Oral products 0,15 % (as F). When 
mixed with other 
fluorine compounds 
permitted under this 
Annex, total F 
concentration must not 
exceed 0,15 %

Contains ammonium 
fluorosilicate

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

43 Magnesium hexafluo
rosilicate

Magnesium fluorosili
cate

16949-65-8 241-022-2 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains magnesium 
fluorosilicate

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’
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44 1,3-Bis 
(hydroxymethyl) 
imidazolidine-
2-thione

Dimethylol ethylene 
thiourea

15534-95-9 239-579-1 (a) Hair- products (a) 2 % (a) Not to be used in 
aerosol dispensers 
(sprays)

Contains Dimethylol 
ethylene thiourea

(b) Nail- products (b) 2 % (b) pH < 4

45 Benzyl alcohol (7) Benzyl alcohol 100-51-6 202-859-9 Solvents, perfumes and 
flavourings

For purposes other than 
inhibiting the develop
ment of micro-
organisms in the 
product. This purpose 
has to be apparent from 
the presentation of the 
product

46 6-Methylcoumarin 6-Methylcoumarin 92-48-8 202-158-8 Oral products 0,003 %

47 3-Pyridinemethanol, 
hydrofluoride

Nicomethanol hydrof
luoride

62756-44-9 — Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains nicomethanol 
hydrofluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’

48 Silver nitrate Silver nitrate 7761-88-8 231-853-9 Only for colouring eye
lashes and eyebrows

4 % Contains silver nitrate

Rinse eyes immediately if 
product comes into con
tact with them
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49 Selenium sulfide Selenium disulphide 7488-56-4 231-303-8 Antidandruff shampoos 1 % Contains selenium disul
phide

Avoid contact with eyes 
or damaged skin

50 Aluminium zirconium 
chloride hydroxide 
complexes

AlxZr(OH)yClz and the 
aluminium zirconium 
chloride hydroxide 
glycine complexes

Anti-perspirants 20 % (as anhydrous 
aluminium zirconium 
chloride hydroxide)

5,4 % (as zirconium)

1. The ratio of the 
number of alu
minium atoms to 
that of zirconium 
atoms must be 
between 2 and 10

2. The ratio of the 
number of (Al + Zr) 
atoms to that of 
chlorine atoms must 
be between 0,9 
and 2,1

3. Not to be used in 
aerosol dispensers 
(sprays)

Do not apply to irritated 
or damaged skin

51 Quinolin-8-ol and bis 
(8-hydroxy-
quinolium) sulphate

Oxyquinoline and 
oxyquinoline sulfate

148-24-3/134-31-6 205-711-1/ 
205-137-1

Stabilizer for hydrogen 
peroxide in rinse-off 
hair- products

0,3 % (as base)

Stabilizer for hydrogen 
peroxide in leave-on 
hair products

0,03 % (as base)

52 Methanol Methyl alcohol 67-56-1 200-659-6 Denaturant for ethanol 
and isopropyl alcohol

5 % (as a % ethanol and 
isopropyl alcohol)
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53 (1-Hydroxyethylidene-
diphosphonic acid) 
and its salts

Etidronic acid 2809-21-4 220-552-8 (a) Hair- product 1,5 % (as etidronic acid)

(b) Soap 0,2 % (as etidronic acid)

54 1-Phenoxypropan-2-
ol (8)

Phenoxyisopropanol 770-35-4 212-222-7 Use only in rinse-off 
products

Not to be used in oral 
products

2 % For purposes other than 
inhibiting the develop
ment of micro-
organisms in the 
product. This purpose 
has to be apparent from 
the presentation of the 
product

55 Moved or deleted

56 Magnesium fluoride Magnesium fluoride 7783-40-6 231-995-1 Oral products 0,15 % (as F). When 
mixed with other fluo
rine compounds permit
ted under this Annex, 
total F concentration 
must not exceed 0,15 %

Contains magnesium 
fluoride

For any toothpaste con
taining 0,1 to 0,15 % 
fluoride unless it is 
already labelled as 
contra-indicated for chil
dren (e.g. ‘for adult use 
only’) the following 
labelling is obligatory:

‘Children of 6 years and 
younger: Use a pea sized 
amount for supervised 
brushing to minimize 
swallowing. In case of 
intake of fluoride from 
other sources consult a 
dentist or doctor’
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57 Strontium chloride 
hexahydrate

Strontium chloride 10476-85-4 233-971-6 (a) Oral products 3,5 % (as strontium). 
When mixed with other 
permitted strontium 
compounds the total 
strontium content must 
not exceed 3,5 %

Contains strontium chlo
ride

Frequent use by children 
is not advisable

(b) Shampoo and face 
products

2,1 % (as strontium). 
When mixed with other 
permitted strontium 
compounds the total 
strontium content must 
not exceed 2,1 %

58 Strontium acetate 
hemihydrate

Strontium acetate 543-94-2 208-854-8 Oral products 3,5 % (as strontium). 
When mixed with other 
permitted strontium 
compounds the total 
strontium content must 
not exceed 3,5 %

Contains strontium 
acetate

Frequent use by children 
is not advisable

59 Talc: Hydrated mag
nesium silicate

Talc 14807-96-6 238-877-9 (a) Powdery products 
intended to be used 
for children under 
3 years of age

(b) Other products

(a) Keep powder away 
from children’s nose 
and mouth
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60 Fatty acid 
dialkylamides and 
dialkanolamides

Maximum secondary 
amine content: 0,5 %

— Not to be used 
with nitrosating 
systems 

— Maximum second
ary amine content: 
5 % (applies to raw 
materials) 

— Maximum nitro
samine content: 
50 μg/kg 

— Keep in nitrite-free 
containers

61 Monoalkylamines, 
monoalkanolamines 
and their salts

Maximum secondary 
amine content: 0,5 %

— Not to be used 
with nitrosating 
systems- Minimum 
purity: 99 % 

— Maximum second
ary amine content: 
0,5 % (applies to 
raw materials) 

— Maximum nitro
samine content: 
50 μg/kg 

— Keep in nitrite-free 
containers
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62 Trialkylamines, 
trialkanolamines and 
their salts

(a) Leave-on products

(b) Rinse-off products

(a) 2,5 % (a) (b) 
— Not to be used 

with nitrosating 
systems 

— Minimum purity: 
99 % 

— Maximum second
ary amine content: 
0,5 % (applies to 
raw materials) 

— Maximum nitro
samine content: 
50 μg/kg 

— Keep in nitrite-free 
containers 

63 Strontium hydroxide Strontium hydroxide 18480-07-4 242-367-1 pH adjuster for depila
tories

3,5 % (as strontium) pH ≤ 12,7 Keep out of reach of 
children

Avoid contact with eyes

64 Strontium peroxide Strontium peroxide 1314-18-7 215-224-6 Rinse-off hair products 4,5 % (as strontium) All products must meet 
the hydrogen peroxide 
release requirements

Professional use

Avoid contact with eyes

Rinse eyes immediately if 
product comes into con
tact with them

For professional use only

Wear suitable gloves
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65 Benzalkonium 
chloride, bromide and 
saccharinate (9)

Benzalkonium 
bromide

91080-29-4 293-522-5 Rinse-off hair (head) 
products

3 % (as benzalkonium 
chloride)

In the final products the 
concentrations of 
benzalkonium chloride, 
bromide and 
saccharinate with an 
alkyl chain of C14, or 
less must not exceed 
0,1 % (as benzalkonium 
chloride)

Avoid contact with eyes

For purposes other than 
inhibiting the 
development of 
micro-organisms in the 
product. This purpose 
has to be apparent from 
the presentation of the 
product

Benzalkonium 
chloride

63449-41-2/ 
68391-01-5/ 
68424-85-1/ 
85409-22-9

264-151-6/ 
269-919-4/ 
270-325-2/ 
287-089-1

Benzalkonium 
saccharinate

68989-01-5 273-545-7

66 Polyacrylamides (a) Body- leave-on 
products

(a) Maximum residual 
acrylamide content 
0,1 mg/kg

(b) Other products (b) Maximum residual 
acrylamide content 
0,5 mg/kg

67 2-Benzylideneheptanal Amyl cinnamal 122-40-7 204-541-5 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:

— 0,001 % in 
leave-on products 

— 0,01 % in rinse-off 
products
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68 Benzyl alcohol Benzyl alcohol 100-51-6 202-859-9 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

69 Cinnamyl alcohol Cinnamyl alcohol 104-54-1 203-212-3 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

70 3,7-Dimethyl-2,6-
octadienal

Citral 5392-40-5 226-394-6 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products
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71 Phenol, 2-methoxy-
4-(2-propenyl)

Eugenol 97-53-0 202-589-1 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

72 7-Hydroxycitronellal Hydroxycitronellal 107-75-5 203-518-7 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

73 Phenol, 2-methoxy-4-
(1-propenyl)-

Isoeugenol 97-54-1 202-590-7 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products
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74 2-Pentyl-
3-phenylprop-
2-en-1-ol

Amylcinnamyl 
alcohol

101-85-9 202-982-8 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

75 Benzyl salicylate Benzyl salicylate 118-58-1 204-262-9 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

76 2-Propenal, 3-phenyl- Cinnamal 104-55-2 203-213-9 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products
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77 2H-1-Benzopyran-
2-one

Coumarin 91-64-5 202-086-7 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

78 2,6-Octadien-1-ol, 
3,7-dimethyl-, (2E)-

Geraniol 106-24-1 203-377-1 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

79 3 and 4-(4-Hydroxy-
4-methylpentyl) 
cyclohex-3-ene-1-
carbaldehyde

Hydroxyisohexyl 
3-cyclohexene carbox
aldehyde

51414-25-6/ 
31906-04-4

257-187-9/ 
250-863-4

The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products
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80 4-Methoxybenzyl 
alcohol

Anise alcohol 105-13-5 203-273-6 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

81 2-Propenoic acid, 
3-phenyl-, phenylm
ethyl ester

Benzyl cinnamate 103-41-3 203-109-3 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

82 2,6,10-Dodecatrien-1-
ol, 3,7,11-trimethyl-

Farnesol 4602-84-0 225-004-1 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products
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83 2-(4-tert-Butylbenzyl) 
propionaldehyde

Butylphenyl 
methylpropional

80-54-6 201-289-8 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

84 1,6-Octadien-3-ol, 
3,7-dimethyl-

Linalool 78-70-6 201-134-4 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

85 Benzyl benzoate Benzyl benzoate 120-51-4 204-402-9 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products
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86 Citronellol/(±) 
-3,7-dimethyloct-
6-en-1-ol

Citronellol 106-22-9/ 
26489-01-0

203-375-0/ 
247-737-6

The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

87 2-Benzylideneoctanal Hexyl cinnamal 101-86-0 202-983-3 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

88 (4R)-1-Methyl-4-(1-
methylethenyl)cyclo
hexene

Limonene 5989-27-5 227-813-5 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products
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89 Methyl heptin 
carbonate

Methyl 2-octynoate 111-12-6 203-836-6 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

90 3-Methyl-4-(2,6,6-
trimethyl-2-
cyclohexen-1-yl)-3-
buten-2-one

alpha-Isomethyl ion
one

127-51-5 204-846-3 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products

91 Oak moss extract Evernia prunastri 
extract

90028-68-5 289-861-3 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:
— 0,001 % in 

leave-on products 
— 0,01 % in rinse-off 

products
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92 Treemoss extract Evernia furfuracea 
extract

90028-67-4 289-860-8 The presence of the 
substance must be indi
cated in the list of ingre
dients referred to in 
Article 19(1)(g) when its 
concentration exceeds:

— 0,001 % in 
leave-on products 

— 0,01 % in rinse-off 
products

93 2,4-
Pyrimidinediamine, 
3-oxide

Diaminopyrimidine 
oxide

74638-76-9 — Hair products 1,5 %

94 Dibenzoyl peroxide Benzoyl peroxide 94-36-0 202-327-6 Artificial nail systems 0,7 % (after mixing for 
use)

Professional use For professional use only

Avoid skin contact

Read directions for use 
carefully

95 Hydroquinone 
methylether/Mequinol

p-Hydroxyanisol 150-76-5 205-769-8 Artificial nail systems 0,02 % (after mixing for 
use)

Professional use For professional use only

Avoid skin contact

Read directions for use 
carefully

96 5-tert-Butyl-2,4,6-
trinitro-m-xylene

Musk xylene 81-15-2 201-329-4 All cosmetic products, 
with the exception of 
oral products

(a) 1,0 % in fine fra
grance

(b) 0,4 % in eau de 
toilette

(c) 0,03 % in other 
products
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97 4’-tert-Butyl-2’,6’-
dimethyl-3’,5’-
dinitroacetophenone

Musk ketone 81-14-1 201-328-9 All cosmetic products, 
with the exception of 
oral products

(a) 1,4 % in fine fra
grance

(b) 0,56 % in eau de 
toilette

(c) 0,042 % in other 
products

98 Benzoic acid, 
2-hydroxy- (10)

Salicylic acid 69-72-7 200-712-3 (a) Rinse-off hair prod
ucts

(b) Other products

(a) 3,0 %

(b) 2,0 %

Not to be used in prepa
rations for children 
under 3 years of age, 
except for shampoos

For purposes other than 
inhibiting the develop
ment of micro-
organisms in the 
product. This purpose 
has to be apparent from 
the presentation of the 
product

Not to be used for chil
dren under 3 years of 
age (11)

99 Inorganic sulfites and 
bisulfites (12)

(a) Oxidative hair dye 
products

(a) 0,67 % (as free SO2) For purposes other than 
inhibiting the develop
ment of micro-
organisms in the 
product. This purpose 
has to be apparent from 
the presentation of the 
product

(b) Hair straightening 
products

(b) 6,7 % (as free SO2)

(c) Self-tanning prod
ucts for the face

(c) 0,45 % (as free SO2)

(d) Other self-tanning 
products

(d) 0,40 % (as free 
SO2)

NE
46

1/
24

3
L

ihgfedcba

rehtOnoitaraperpesurofydaer
ninoitartnecnocmumixaMstrapydob,epyttcudorPrebmunCErebmunSACyrassolGstneidergnI

nommoCfoemaNNNI/emanlacimehC sgninrawdnaesu
fosnoitidnocfognidroW

snoitcirtseRnoitacifitnediecnatsbuS

rebmun
ecnerefeR



O
fficialJournal ofthe

European
U

nion
L

342/165

100 1-(4-Chlorophenyl)-3-
(3,4-dichlorophenyl) 
urea (13)

Triclocarban 101-20-2 202-924-1 Rinse-off products 1,5 % Purity criteria:

3,3’,4,4’-
Tetrachloroazobenzene 
≤ 1 ppm

3,3’,4,4’-
Tetrachloroazoxyben
zene ≤ 1 ppm

For purposes other than 
inhibiting the develop
ment of micro-
organisms in the 
product. This purpose 
has to be apparent from 
the presentation of the 
product

101 Pyrithione zinc (14) Zinc pyrithione 13463-41-7 236-671-3 Leave-on hair products 0,1 % For purposes other than 
inhibiting the develop
ment of micro-
organisms in the 
product. This purpose 
has to be apparent from 
the presentation of the 
product

102 1,2-Dimethoxy-4-(2-
propenyl)-benzene

Methyl eugenol 93-15-2 202-223-0 Fine fragrance 0,01 %

Eau de toilette 0,004 %

Fragrance cream 0,002 %

Other leave-on products 
and oral products

0,0002 %

Rinse-off products 0,001 %
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215 4-Amino-
3-nitrophenol and its 
salts

4-Amino-3-nitrophenol 610-81-1 210-236-8 (a) Oxidising colouring 
agents for hair dye
ing

(a) 3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

(a) (b) Can cause aller
gic reaction

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 3,0 %

216 2,7-Naphthalenediol 
and its salts

Naphthalene-2,7-diol 582-17-2 209-478-7 Oxidising colouring 
agents for hair dyeing

1,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 0,5 %

Not to be used after
31.12.2009

217 m-Aminophenol and 
its salts

3-Aminophenol 591-27-5 209-711-2 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009

Can cause allergic reac
tion

218 2,6-Dihydroxy-3,4-
dimethylpyridine and 
its salts

2,6-Dihydroxy-3,4-
dimethylpyridine

84540-47-6 283-141-2 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009
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219 1-Hydroxy-3-nitro-
4-(3-hydroxypro 
pylamino)benzene 
and its salts

4-Hydroxy-
propylamino-
3-nitrophenol

92952-81-3 406-305-9 (a) Oxidising colouring 
agents for hair dye
ing

(a) 5,2 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 2,6 %

Not to be used after
31.12.2009

(a) (b) Can cause aller
gic reaction

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 2,6 %

220 1-[(2’-Methoxyethyl) 
amino]-2-nitro-4-[di-
(2’-hydroxyethyl) 
amino]benzene and 
its salts

HC Blue No 11 23920-15-2 459-980-7 (a) Oxidising colouring 
agents for hair dye
ing

(a) 3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

(a) (b) Can cause aller
gic reaction

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 2,0 %

221 1-Methyl-3-nitro-4-
(.beta.-hydroxyethyl) 
aminobenzene and its 
salts

Hydroxyethyl-2-nitro-
p-toluidine

100418-33-5 408-090-7 (a) Oxidising colouring 
agents for hair dye
ing

(a) 2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009

(a) (b) Can cause aller
gic reaction

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 1,0 %

222 1-Hydroxy-2-.beta.-
hydroxyethylamino-
4,6-dinitrobenzene 
and its salts

2-Hydroxyethyl-
picramic acid

99610-72-7 412-520-9 (a) Oxidising colouring 
agents for hair dye
ing

(a) 3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

(a) (b) Can cause aller
gic reaction

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 2,0 %
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223 4-Methylaminophenol 
and its salts

p-Methylaminophenol 150-75-4 205-768-2 Oxidising colouring 
agent for hair dyeing

3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

Can cause allergic reac
tion

224 1-(3-Hydroxy-
propylamino)-2-nitro-
4-bis(2-
hydroxyethylamino) 
benzene and its salts

HC Violet No 2 104226-19-9 410-910-3 Non-oxidising colouring 
agent for hair dyeing

2,0 % Not to be used after
31.12.2009

225 1-(.beta.-
Hydroxyethyl) 
amino-2-nitro-4-N-
ethyl-N-(.beta.-
hydroxyethyl) 
aminobenzene and its 
salts

HC Blue No 12 104516-93-0 407-020-2 (a) Oxidising colouring 
agents for hair dye
ing

(a) 1,5 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 0,75 %

Not to be used after
31.12.2009

(a) (b) Can cause aller
gic reaction

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 1,5 %

226 4,4’-[1,3-
Propanediylbis 
(oxy)]bis-, benzene-
1,3-diamine and its 
salts

1,3-Bis-(2,4-
diaminophenoxy)pro
pane

81892-72-0 279-845-4 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009

Can cause allergic reac
tion

227 3-Amino-2,4-
dichlorophenol and 
its salts

3-Amino-2,4-
dichlorophenol

61693-43-4 262-909-0 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009

Can cause allergic reac
tion
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228 3-Methyl-1-phenyl-
5-pyrazolone and its 
salts

Phenyl methyl 
pyrazolone

89-25-8 201-891-0 Oxidising colouring 
agents for hair dyeing

0,5 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 0,25 %

Not to be used after
31.12.2009

229 5-[(2-Hydroxyethyl) 
amino]-o-cresol and 
its salts

2-Methyl-5-
hydroxyethylami
nophenol

55302-96-0 259-583-7 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009

Can cause allergic reac
tion

230 3,4-Dihydro-2H-1,4-
benzoxazin-6-ol and 
its salts

Hydroxybenzomor
pholine

26021-57-8 247-415-5 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009

Can cause allergic reac
tion

231 1,5-bis(.beta.-
Hydroxyethyl) 
amino-2-nitro-4-
chlorobenzene and its 
salts

HC Yellow No 10 109023-83-8 416-940-3 Non-oxidising colouring 
agents for hair dyeing

0,2 % Not to be used after
31.12.2009

232 3,5-Diamino-2,6-
dimethoxypyridine 
and its salts

2,6-Dimethoxy-3,5-
pyridinediamine HCl

85679-78-3/ 
56216-28-5

- / 260-062-1 Oxidising colouring 
agents for hair dyeing

0,5 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 0,25 %

Not to be used after
31.12.2009

Can cause allergic reac
tion
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233 1-(2-Aminoethyl) 
amino-4-
(2-hydroxyethyl)oxy-
2-nitrobenzene and 
its salts

HC Orange No 2 85765-48-6 416-410-1 Non-oxidising colouring 
agents for hair dyeing

1,0 % Not to be used after
31.12.2009

234 Ethanol, 2-[(4-amino-
2-methyl-
5-nitrophenyl) 
amino]-and its salts

HC Violet No 1 82576-75-8 417-600-7 (a) Oxidising colouring 
agents for hair dye
ing

(a) 0,5 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 0,25 %

Not to be used after
31.12.2009(b) Non-oxidising 

colouring agents 
for hair dyeing

(b) 0,5 %

235 2-[3-(Methylamino)-4-
nitrophenoxy] 
ethanol and its salts

3-Methylamino-4-
nitro-phenoxyethanol

59820-63-2 261-940-7 Non-oxidising colouring 
agents for hair dyeing

1,0 % Not to be used after
31.12.2009

236 2-[(2-Methoxy-4-
nitrophenyl)amino]et
hanol and its salts

2-Hydroxy-
ethylamino-5-nitro-
anisole

66095-81-6 266-138-0 Non-oxidising colouring 
agents for hair dyeing

1,0 % Not to be used after
31.12.2009

237 2,2’-[(4-Amino-3-
nitrophenyl)imino
]bisethanol 
hydrochloride and 
other salts

HC Red No 13 94158-13-1 303-083-4 (a) Oxidising colouring 
agents for hair dye
ing

(a) 2,5 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,25 %

Not to be used after
31.12.2009(b) Non-oxidising 

colouring agents 
for hair dyeing

(b) 2,5 %

238 Naphthalene-1,5-diol 
and its salts

1,5-Naphthalenediol 83-56-7 201-487-4 Oxidising colouring 
agents for hair dyeing

1,0 % Not to be used after
31.12.2009
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239 Hydroxypropyl 
bis(N-hydroxyethyl-
p-phenylenediamine) 
and its salts

Hydroxypropyl 
bis(N-hydroxyethyl-
p-phenyldiamine) HCl

128729-30-6 416-320-2 Oxidising colouring 
agents for hair dyeing

3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

Can cause allergic reac
tion

240 o-Aminophenol and 
its salts

o-Aminophenol 95-55-6 202-431-1 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009

241 5-Amino-o-cresol and 
its salts

4-Amino-2-
hydroxytoluene

2835-95-2 220-618-6 Oxidising colouring 
agents for hair dyeing

3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

242 2,4-
Diaminophenoxyetha
nol and its salts

2,4-
Diaminophenoxyetha
nol HCl

66422-95-5 266-357-1 Oxidising colouring 
agents for hair dyeing

4,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 2,0 %

Not to be used after
31.12.2009
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243 1,3-Benzenediol, 
2-methyl-, and its 
salts -

2-Methylresorcinol 608-25-3 210-155-8 Oxidising colouring 
agents for hair dyeing

2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009

244 4-Amino-m-cresol 
and its salts

4-Amino-m-cresol 2835-99-6 220-621-2 Oxidising colouring 
agents for hair dyeing

3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

245 2-[(3-amino-4-
methoxyphenyl)ami
no]ethanol and its 
salts

2-Amino-4-
hydroxyethylami
noanisole

83763-47-7 280-733-2 Oxidising colouring 
agents for hair dyeing

3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

246 Hydroxyethyl-3,4-
methylenedioxyaniline 
2-(1,3-benzodioxol-5-
ylamino)ethanol 
hydrochloride and 
other salts

Hydroxyethyl-3,4-
methylenedioxyaniline 
HCI

81329-90-0 303-085-5 Oxidising colouring 
agents for hair dyeing

3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

247 2,2’-[[4-[(2-
Hydroxyethyl) 
amino]-3-
nitrophenyl]imino
]bisethanol. and its 
salts

HC Blue No 2 33229-34-4 251-410-3 Non-oxidising colouring 
agents for hair dyeing

2,8 % Not to be used after
31.12.2009
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248 4-[(2-Hydroxyethyl) 
amino]-3-nitrophenol 
and its salts

3-Nitro-p-hydroxye-
thylaminophenol

65235-31-6 265-648-0 (a) Oxidising colouring 
agents for hair dye
ing

(a) 6,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 3,0 %

Not to be used after
31.12.2009

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 6,0 %

249 1-(.beta.-Ureidoethy
l)amino-4-nitroben
zene and its salts

4-Nitrophenyl amino
ethylurea

27080-42-8 410-700-1 (a) Oxidising colouring 
agents for hair dye
ing

(a) 0,5 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 0,25 %

Not to be used after
31.12.2009

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 0,5 %

250 1-amino-2-nitro-4-
(2’,3’-
dihydroxypropyl) 
amino-5-
chlorobenzene 
and 1,4-bis-(2’,3’-
dihydroxypropyl) 
amino-2-nitro-5-
chlorobenzene and its 
salts

HC Red No 10 
and HC Red No 11

95576-89-9 
and 95576-92-4

— (a) Oxidising colouring 
agents for hair dye
ing

(a) 2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009(b) Non-oxidising 

colouring agents 
for hair dyeing

(b) 1,0 %

251 Phenol, 2-chloro-6-
(ethylamino)-4-nitro-
and its salts

2-Chloro-6-
ethylamino-4-
nitrophenol

131657-78-8 411-440-1 (a) Oxidising colouring 
agents for hair dye
ing

(a) 3,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,5 %

Not to be used after
31.12.2009

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 3,0 %
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252 2-Amino-6-chloro-
4-nitrophenol and its 
salts

2-Amino-6-chloro-
4-nitrophenol

6358-09-4 228-762-1 (a) Oxidising colouring 
agents for hair dye
ing

(a) 2,0 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 1,0 %

Not to be used after
31.12.2009(b) Non-oxidising 

colouring agents 
for hair dyeing

(b) 2,0 %

253 [4-[[4-Anilino-1-
naphthyl][4-
(dimethylamino) 
phenyl]methylene] 
cyclohexa-2,5-dien-1-
ylidene] 
dimethylammonium 
chloride (CI 44045) 
and other salts

Basic Blue 26 (CI 
44045)

2580-56-5 219-943-6 (a) Oxidising colouring 
agents for hair dye
ing

(a) 0,5 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 0,25 %

Not to be used after
31.12.2009

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 0,5 %

254 Disodium 5-amino-4-
hydroxy-3-
(phenylazo) 
naphthalene-2,7-
disulphonate (CI 
17200) and other 
salts

Acid Red 33 (CI 
17200)

3567-66-6 222-656-9 Non-oxidising colouring 
agents for hair dyeing

2,0 % Not to be used after
31.12.2009

255 Disodium 3-[(2,4-
dimethyl-5-
sulphonatophenyl) 
azo]-4-
hydroxynaphthalene-
1-sulphonate (CI 
14700) and other 
salts

Ponceau SX (CI 
14700)

4548-53-2 224-909-9 Non-oxidising colouring 
agents for hair dyeing

2,0 % Not to be used after
31.12.2009
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256 (4-(4-Aminophenyl) 
(4-iminocyclohexa-
2,5-dienylidene) 
methyl)-
2-methylaniline 
hydrochloride 
(CI 42510) and other 
salts

Basic Violet 14 
(CI 42510)

632-99-5 211-189-6 (a) Oxidising colouring 
agents for hair dye
ing

(a) 0,3 % In combination with 
hydrogen peroxide the 
maximum use concen
tration upon application 
is 0,15 %

Not to be used after
31.12.2009

(b) Non-oxidising 
colouring agents 
for hair dyeing

(b) 0,3 %

(1) These substances may be used singly or in combination provided that the sum of the ratios of the levels of each of them in the cosmetic product expressed with reference to the maximum level authorised for each of them does not exceed 1. 

(2) For use as a preservative, see Annex V, No. 5. 

(3) Only if the concentration exceeds 0,05 %. 

(4) These substances may be used singly or in combination provided that the sum of the ratios of the levels of each of them in the cosmetic product expressed with reference to the maximum level authorised for each of them does not exceed 2. 

(5) The quantity of sodium, potassium or lithium hydroxide is expressed as weight of sodium hydroxide. In cases of mixtures, the sum should not exceed the limits given in column g. 

(6) The concentration of sodium, potassium or lithium hydroxide is expressed as weight of sodium hydroxide. In case of mixtures, the sum should not exceed the limits given in column g. 

(7) For use as a preservative, see Annex V, No. 34. 

(8) For use as a preservative, see Annex V, No 43. 

(9) For use as a preservative, see Annex V, No. 54. 

(10) For use as a preservative, see Annex V, No 3. 

(11) Solely for products which might be used for children under 3 years of age and which remain in prolonged contact with the skin. 

(12) For use as a preservative, see Annex V, No 9. 

(13) For use as a preservative, see AnnexV, No 23. 

(14) For use as a preservative, see Annex V, No 8.
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ANNEX IV

LIST OF COLORANTS ALLOWED IN COSMETIC PRODUCTS

Preamble

Without prejudice to other provisions in this Regulation, a colorant shall include its salts and lakes and when a colorant is expressed as a specific salt, its other salts and lakes shall also be included. 
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9 1-[(2-Chloro-4-nitrophenyl)azo]-2-
naphthol and its insoluble barium, stron
tium and zirconium lakes, salts and 
pigments

12085 Red 3 %

10 1-[(4-Methyl-2-nitrophenyl)azo]-2-
naphthol

12120 Red Rinse-off products

11 3-Hydroxy-N-(o-tolyl)-4-[(2,4,5-
trichlorophenyl)azo]naphthalene-2-
carboxamide

12370 Red Rinse-off products

12 N-(4-Chloro-2-methylphenyl)-4-[(4-
chloro-2-methylphenyl)azo]-3-
hydroxynaphthalene-2-carboxamide

12420 Red Rinse-off products

13 4-[(2,5-Dichlorophenyl)azo]-N-(2,5-
dimethoxyphenyl)-3-hydroxynaphthalene-
2-carboxamide

12480 Brown Rinse-off products

14 N-(5-Chloro-2,4-dimethoxyphenyl)-4-[[5-
[(diethylamino)sulphonyl]-2-
methoxyphenyl]azo]-3-
hydroxynaphthalene-2-carboxamide

12490 Red

15 2,4-Dihydro-5-methyl-2-phenyl-4-
(phenylazo)-3H-pyrazol-3-one

12700 Yellow Rinse-off products

16 Disodium 2-amino-5-[(4-
sulphonatophenyl)azo]benzenesulphonate

13015 Yellow

17 Sodium 4-(2,4-
dihydroxyphenylazo)benzenesulphonate

14270 Orange

18 Disodium 3-[(2,4-dimethyl-5-
sulphonatophenyl)azo]-4-
hydroxynaphthalene-1-sulphonate

14700 Red

19 Disodium 4-hydroxy-3-[(4-
sulphonatonaphthyl)azo]naphtha
lenesulphonate

14720 222-657-4 Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 122)
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20 Disodium 6-[(2,4-dimethyl-6-
sulphonatophenyl)azo]-5-
hydroxynaphthalene-1-sulphonate

14815 Red

21 Sodium 4-[(2-hydroxy-1-
naphthyl)azo]benzenesulphonate and its 
insoluble barium, strontium and zirco
nium lakes, salts and pigments

15510 Orange Not to be used in eye prod
ucts

22 Calcium disodium bis[2-chloro-5-[(2-
hydroxy-1-naphthyl)azo]-4-
sulphonatobenzoate]

15525 Red

23 Barium bis[4-[(2-hydroxy-1-
naphthyl)azo]-2-methylbenzenesul-
phonate]

15580 Red

24 Sodium 4-[(2-Hydroxy-1-
naphthyl)azo]naphthalenesulphonate

15620 Red Rinse-off products

25 Sodium 2-[(2-
hydroxynaphthyl)azo]naphthale
nesulphonate and its insoluble barium, 
strontium and zirconium lakes, salts and 
pigments

15630 Red 3 %

26 Calcium bis[3-hydroxy-4-(phenylazo)-2-
naphthoate]

15800 Red Not to be used in products 
applied on mucous mem
branes

27 Disodium 3-hydroxy-4-[(4-methyl-2-
sulphonatophenyl)azo]-2-naphthoate and 
its insoluble barium, strontium and zirco
nium lakes, salts and pigments

15850 226-109-5 Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 180)

28 Disodium 4-[(5-chloro-4-methyl-2-
sulphonatophenyl)azo]-3-hydroxy-2-
naphthoate and its insoluble barium, 
strontium and zirconium lakes, salts and 
pigments

15865 Red
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29 Calcium 3-hydroxy-4-[(1-sulphonato-2-
naphthyl)azo]-2-naphthoate

15880 Red

30 Disodium 6-hydroxy-5-[(3-
sulphonatophenyl)azo]naphthalene-2-
sulphonate

15980 Orange

31 Disodium 6-hydroxy-5-[(4-
sulphonatophenyl)azo]naphthalene-2-
sulphonate and its insoluble barium, 
strontium and zirconium lakes, salts and 
pigments

15985 220-491-7 Yellow Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 110)

32 Disodium 6-hydroxy-5-[(2-methoxy-4-
sulphonato-m-tolyl)azo]naphthalene-2-
sulphonate

16035 247-368-0 Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 129)

33 Trisodium 3-hydroxy-4-[(4’-
sulphonatonaphthyl)azo]naphthalene-2,7-
disulphonate

16185 213-022-2 Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 123)

34 Disodium 7-hydroxy-8-
(phenylazo)naphthalene-1,3-disulphonate

16230 Orange Not to be used in products 
applied on mucous mem
branes

35 Trisodium 1-(1-naphthylazo)-2-
hydroxynaphthalene-4’,6,8-trisulphonate 
and its insoluble barium, strontium and 
zirconium lakes, salts and pigments

16255 220-036-2 Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 124)

36 Tetrasodium 7-hydroxy-8-[(4-sulphonato-
1-naphthyl)azo]naphthalene-1,3,6-
trisulphonate

16290 Red

37 Disodium 5-amino-4-hydroxy-3-
(phenylazo)naphthalene-2,7-disulphonate 
and its insoluble barium, strontium and 
zirconium lakes, salts and pigments

17200 Red
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38 Disodium 5-acetylamino-4-hydroxy-3-
(phenylazo)naphthalene-2,7-disulphonate

18050 223-098-9 Red Not to be used in products 
applied on mucous mem
branes

Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 128)

39 2,7-Naphthalenedisulfonic acid, 3-((4-
cyclohexyl-2-methylphenyl)azo)-4-
hydroxy-5-(((4-
methylphenyl)sulfonyl)amino)-, disodium 
salt

18130 Red Rinse-off products

40 Hydrogen bis[2-[(4,5-dihydro-3-methyl-5-
oxo-1-phenyl-1H-pyrazol-4-
yl)azo]benzoato(2-)]chromate(1-)

18690 Yellow Rinse-off products

41 Disodium hydrogen bis[5-chloro-3-[(4,5-
dihydro-3-methyl-5-oxo-1-phenyl-1H-
pyrazol-4-yl)azo]-2-
hydroxybenzenesulphonato(3-
)]chromate(3-)

18736 Red Rinse-off products

42 Sodium 4-(3-hydroxy-5-methyl-4-
(phenylazo)pyrazol-2-
yl)benzenesulphonate

18820 Yellow Rinse-off products

43 Disodium 2,5-dichloro-4-(5-hydroxy-3-
methyl-4-((sulphophenyl)azo)pyrazol-1-
yl)benzenesulphonate

18965 Yellow

44 Trisodium 5-hydroxy-1-(4-sulphophenyl)-
4-((4-sulphophenyl)azo)pyrazole-3-
carboxylate and its insoluble barium, 
strontium and zirconium lakes, salts and 
pigments

19140 217-699-5 Yellow Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 102)

45 N,N’-(3,3’-Dimethyl[1,1’-biphenyl]-4,4’-
diyl)bis[2-[(2,4-dichlorophenyl)azo]-3-
oxobutyramide]

20040 Yellow Rinse-off products Maximum 3,3’-
dimethylbenzidine 
concentration in the 
colouring agent: 
5 ppm

46 Sodium 4-amino-5-hydroxy-3-((4-
nitrophenyl)azo)-6-
(phenylazo)naphthalene-2,7-disulphonate

20470 Black Rinse-off products
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47 2,2’-[(3,3’-Dichloro[1,1’-biphenyl]-4,4’-
diyl)bis(azo)]bis[N-(2,4-dimethylphenyl)-
3-oxobutyramide]

21100 Yellow Rinse-off products Maximum 3,3’-
dimethylbenzidine 
concentration in the 
colouring agent: 
5 ppm

48 2,2’-[(3,3’-Dichloro[1,1’-biphenyl]-4,4’-
diyl)bis(azo)]bis[N-(4-chloro-2,5-
dimethoxyphenyl)-3-oxobutyramide]

21108 Yellow Rinse-off products Maximum 3,3’-
dimethylbenzidine 
concentration in the 
colouring agent: 
5 ppm

49 2,2’-[Cyclohexylidenebis[(2-methyl-4,1-
phenylene)azo]]bis[4-cyclohexylphenol]

21230 Yellow Not to be used in products 
applied on mucous mem
branes

50 Disodium 4,6-dihydroxy-3-[[4-[1-[4-[[1-
hydroxy-7-[(phenylsulphonyl)oxy]-3-
sulphonato-2-
naphthyl]azo]phenyl]cyclohexyl] 
phenyl]azo]naphthalene-2-sulphonate

24790 Red Rinse-off products

51 1-(4-(Phenylazo)phenylazo)-2-naphthol 26100 Red Not to be used in products 
applied on mucous mem
branes

Purity criteria:

aniline ≤ 0,2 %

2-naphtol ≤ 0,2 %

4-aminoazobenzene 
≤ 0,1 %

1-(phenylazo)-2-
naphtol ≤ 3 %

1-[2-(phenylazo) 
phenylazo]-2-
napthalenol ≤ 2 %

52 Tetrasodium 6-amino-4-hydroxy-3-[[7-
sulphonato-4-[(4-sulphonatophenyl)azo]-
1-naphthyl]azo]naphthalene-2,7-
disulphonate

27755 Black

53 Tetrasodium 1-acetamido-2-hydroxy-3-(4-
((4-sulphonatophenylazo)-7-sulphonato-
1-naphthylazo))naphthalene-4,6-
disulphonate

28440 219-746-5 Black Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 151)
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54 Benzenesulfonic acid, 2,2’-(1,2-
ethenediyl)bis[5-nitro-, disodium salt, 
reaction products with 4-[(4-
aminophenyl)azo] benzenesulfonic acid, 
sodium salts

40215 Orange Rinse-off products

55 beta Carotene 40800 230-636-6 Orange Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E160a)

56 8’-apo-.beta.-Caroten-8’-al 40820 Orange Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 160e)

57 Ethyl 8’-apo-.beta.-caroten-8’-oate 40825 214-173-7 Orange Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 160f)

58 Canthaxanthin 40850 208-187-2 Orange Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 161g)

59 Ammonium, (4-(alpha-(p-
(diethylamino)phenyl)-2,4-
disulfobenzylidene)-2,5-cyclohexadien-1-
ylidene)diethyl-, hydroxide, monosodium 
salt

42045 Blue Not to be used in products 
applied on mucous mem
branes

60 Ethanaminium, N-(4-((4-
(diethylamino)phenyl)(5-hydroxy-2,4-
disulfophenyl)methylene)-2,5-
cyclohexadien-1-ylidene)-N-ethyl-, 
hydroxide, inner salt, calcium salt (2:1) 
and its insoluble barium, strontium and 
zirconium lakes, salts and pigments

42051 222-573-8 Blue Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 131)

61 Benzene-methanaminium, N-ethyl-N-(4-
((4-(ethyl((3-sulfophenyl)methyl)amino) 
phenyl)(4-hydroxy-2-
sulfophenyl)methylene)-2,5-
cyclohexadien-1-ylidene)-3-sulfo-, 
hydroxide, inner salt, disodium salt

42053 Green
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62 Hydrogen (benzyl)[4-[[4-
[benzylethylamino]phenyl](2,4-
disulphonatophenyl)methylene]cyclohexa-
2,5-dien-1-ylidene](ethyl)ammonium, 
sodium salt

42080 Blue Rinse-off products

63 Benzene-methanaminium, N-ethyl-N-(4-
((4-(ethyl((3-sulfophenyl)methyl)amino) 
phenyl)(2-sulfophenyl)methylene)-2,5-
cyclohexadien-1-ylidene)-3-sulfo-, hydrox
ide, inner salt, disodium salt

42090 223-339-8 Blue Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 133)

64 Hydrogen [4-[(2-chlorophenyl)[4-[ethyl 
(3-sulphonatobenzyl)amino]phenyl] 
methylene]cyclohexa-2,5-dien-1-
ylidene](ethyl)(3-
sulphonatobenzyl)ammonium, sodium 
salt

42100 Green Rinse-off products

65 Hydrogen [4-[(2-chlorophenyl)[4-[ethyl(3-
sulphonatobenzyl)amino]-o-
tolyl]methylene]-3-methylcyclohexa-2,5-
dien-1-ylidene](ethyl)(3-
sulphonatobenzyl)ammonium, sodium 
salt

42170 Green Rinse-off products

66 (4-(4-Aminophenyl)(4-iminocyclohexa-
2,5-dienylidene)methyl)-2-methylaniline 
hydrochloride

42510 Violet Not to be used in products 
applied on mucous mem
branes

67 4-[(4-Amino-m-tolyl)(4-imino-3-
methylcyclohexa-2,5-dien-1-
ylidene)methyl]-o-toluidine 
monohydrochloride

42520 Violet Rinse-off products 5ppm

68 Hydrogen [4-[[4-(diethylamino)phenyl][4-
[ethyl[(3-sulphonatobenzyl)amino]-o-
tolyl]methylene]-3-methylcyclohexa-2,5-
dien-1-ylidene](ethyl)(3-
sulphonatobenzyl)ammonium, sodium 
salt

42735 Blue Not to be used in products 
applied on mucous mem
branes
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69 [4-[[4-Anilino-1-naphthyl][4-
(dimethylamino)phenyl]methylene] 
cyclohexa-2,5-dien-1-
ylidene]dimethylammonium chloride

44045 Blue Not to be used in products 
applied on mucous mem
branes

70 Hydrogen [4-[4-(dimethylamino)-.alpha.-
(2-hydroxy-3,6-disulphonato-1-
naphthyl)benzylidene]cyclohexa-2,5-dien-
1-ylidene]dimethylammonium, 
monosodium salt

44090 221-409-2 Green Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 142)

71 Hydrogen 3,6-bis(diethylamino)-9-(2,4-
disulphonatophenyl)xanthylium, sodium 
salt

45100 Red Rinse-off products

72 Hydrogen 9-(2-carboxylatophenyl)-3-(2-
methylanilino)-6-(2-methyl-4-
sulphoanilino)xanthylium, monosodium 
salt

45190 Violet Rinse-off products

73 Hydrogen 9-(2,4-disulphonatophenyl)-
3,6-bis(ethylamino)-2,7-
dimethylxanthylium, monosodium salt

45220 Red Rinse-off products

74 Disodium 2-(3-oxo-6-oxidoxanthen-9-
yl)benzoate

45350 Yellow 6 %

75 4’,5’-Dibromo-3’,6’-
dihydroxyspiro[isobenzofuran-1(3H),9’-
[9H]xanthene]-3-one and its insoluble 
barium, strontium and zirconium lakes, 
salts and pigments

45370 Orange Not more than 1 % 
2-(6-hydroxy-3-oxo-
3H-xanthen-9-y1) 
benzoic acid and 2 % 
2-(bromo-6-hydroxy-
3-oxo-3H-xanthen-9-
yl) benzoic acid

76 Disodium 2-(2,4,5,7-tetrabromo-6-oxido-
3-oxoxanthen-9-yl)benzoate and its 
insoluble barium, strontium and zirco
nium lakes, salts and pigments

45380 Red Not more than 1 % 
2-(6-hydroxy-3-oxo-
3H-xanthen-9-y1) 
benzoic acid and 2 % 
2-(bromo-6-hydroxy-
3-oxo-3H-xanthen-9-
yl) benzoic acid

77 3’,6’-Dihydroxy-4’,5’-
dinitrospiro[isobenzofuran-1(3H),9’-
[9H]xanthene]-3-one

45396 Orange 1 %, when 
used in lip 
products

Only in free acid 
form, when used in 
lip products
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78 Dipotassium 3,6-dichloro-2-(2,4,5,7-
tetrabromo-6-oxido-3-oxoxanthen-9-
yl)benzoate

45405 Red Not to be used in eye prod
ucts

Not more than 1 % 
2-(6-hydroxy-3-
oxo-3Η xanthen-9-yl) 
benzoic acid and 2 % 
2-(bromo-6-hydroxy-
3-oxo-3H-xanthen-9-
yl) benzoic acid

79 3,4,5,6-Tetrachloro-2-(1,4,5,8-
tetrabromo-6-hydroxy-3-oxoxanthen-9-
yl)benzoic acid and its insoluble barium, 
strontium and zirconium lakes, salts and 
pigments

45410 Red Not more than 1 % 
2-(6-hydroxy-3-
oxo-3Η xanthen-9-yl) 
benzoic acid and 2 % 
2-(bromo-6-hydroxy-
3-oxo-3H-xanthen-9-
yl) benzoic acid

80 Disodium 2-(2,4,5,7-tetraiodo-6-oxido-3-
oxoxanthen-9-yl)benzoate and its 
insoluble barium, strontium and zirco
nium lakes, salts and pigments

45430 240-474-8 Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 127)

81 1,3-Isobenzofurandione, reaction prod
ucts with methylquinoline and quinoline

47000 Yellow Not to be used in products 
applied on mucous mem
branes

82 1H-Indene-1,3(2H)-dione, 2-(2-
quinolinyl)-, sulfonated, sodium salts

47005 305-897-5 Yellow Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 104)

83 Hydrogen 9-[(3-methoxyphenyl)amino]-
7-phenyl-5-(phenylamino)-4,10-
disulphonatobenzo[a]phenazinium, 
sodium salt

50325 Violet Rinse-off products

84 Sulfonated nigrosine color 50420 Black Not to be used in products 
applied on mucous mem
branes

85 8,18-Dichloro-5,15-diethyl-5,15-
dihydrodiindolo[3,2-b:3’,2’-
m]triphenodioxazine

51319 Violet Rinse-off products

86 1,2-Dihydroxyanthraquinone 58000 Red

87 Trisodium 8-hydroxypyrene-1,3,6-
trisulphonate

59040 Green Not to be used in products 
applied on mucous mem
branes
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88 1-Anilino-4-hydroxyanthraquinone 60724 Violet Rinse-off products

89 1-Hydroxy-4-(p-toluidino)anthraquinone 60725 Violet

90 Sodium 4-[(9,10-dihydro-4-hydroxy-9,10-
dioxo-1-anthryl)amino]toluene-3-
sulphonate

60730 Violet Not to be used in products 
applied on mucous mem
branes

91 1,4-bis(p-Tolylamino)anthraquinone 61565 Green

92 Disodium 2,2’-(9,10-dioxoanthracene-1,4-
diyldiimino)bis(5-methylsulphonate)

61570 Green

93 Sodium 3,3’-(9,10-dioxoanthracene-1,4-
diyldiimino)bis(2,4,6-
trimethylbenzenesulphonate)

61585 Blue Rinse-off products

94 Sodium 1-amino-4-(cyclohexylamino)-
9,10-dihydro-9,10-dioxoanthracene-2-
sulphonate

62045 Blue Rinse-off products

95 6,15-Dihydroanthrazine-5,9,14,18-
tetrone

69800 Blue

96 7,16-dichloro-6,15-dihydroanthrazine-
5,9,14,18-tetrone

69825 Blue

97 Bisbenzimidazo[2,1-b:2’,1’-
i]benzo[lmn][3,8]phenanthroline-8,17-
dione

71105 Orange Not to be used in products 
applied on mucous mem
branes

98 2-(1,3-Dihydro-3-oxo-2H-indazol-2-
ylidene)-1,2-dihydro-3H-indol-3-one

73000 Blue

99 Disodium 5,5’-(2-(1,3-dihydro-3-oxo-2H-
indazol-2-ylidene)-1,2-dihydro-3H-indol-
3-one)disulphonate

73015 212-728-8 Blue Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 132)

100 6-Chloro-2-(6-chloro-4-methyl-3-
oxobenzo[b]thien-2(3H)-ylidene)-4-
methylbenzo[b]thiophene-3(2H)-one

73360 Red
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101 5-Chloro-2-(5-chloro-7-methyl-3-
oxobenzo[b]thien-2(3H)-ylidene)-7-
methylbenzo[b]thiophene-3(2H)-one

73385 Violet

102 5,12-Dihydroquino[2,3-b]acridine-7,14-
dione

73900 Violet Rinse-off products

103 5,12-Dihydro-2,9-dimethylquino[2,3-
b]acridine-7,14-dione

73915 Red Rinse-off products

104 29H,31H-Phthalocyanine 74100 Blue Rinse-off products

105 29H,31H-Phthalocyaninato(2-)-
N29,N30,N31,N32 copper

74160 Blue

106 Disodium [29H,31H-
phthalocyaninedisulphonato (4-)-
N29,N30,N31,N32] cuprate (2-)

74180 Blue Rinse-off products

107 Polychloro copper phthalocyanine 74260 Green Not to be used in eye prod
ucts

108 8,8’-diapo-.psi.,.psi.-Carotenedioic acid 75100 Yellow

109 Annatto 75120 215-735-4/ 
289-561-2/ 
230-248-7

Orange Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 160b)

110 Lycopene 75125 — Yellow Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 160d)

111 CI Food Orange 5 75130 214-171-6 Orange Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 160a)

112 (3R)-beta-4-Caroten-3-ol 75135 Yellow

113 2-Amino-1,7-dihydro-6H-purin-6-one 75170 White
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114 Curcumins 75300 207-280-5 Yellow Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 100)

115 Carmines 75470 215-680-6/ 
215-023-3/ 
215-724-4

Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 120)

116 Trisodium (2S-trans)-[18-carboxy-20-
(carboxymethyl)-13-ethyl-2,3-dihydro-
3,7,12,17-tetramethyl-8-vinyl-21H,23H-
porphine-2-propionato(5-)-
N21,N22,N23,N24]cuprate(3-) 
(Chlorophylls)

75810 215-800-7/ 
207-536-6/ 
208-272-4/ 
287-483-3/ 
239-830-5/ 
246-020-5

Green Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 140, E 141)

117 Aluminium 77000 231-072-3 White Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 173)

118 Aluminium hydroxide sulphate 77002 White

119 Natural hydrated aluminium silicate, 
Al2O3.2SiO2.2H2O, containing calcium, 
magnesium or iron carbonates, ferric 
hydroxide, quartz-sand, mica, etc. as 
impurities

77004 White

120 Lazurite 77007 Blue

121 Aluminum silicate coloured with ferric 
oxide

77015 Red

122 Barium sulfate 77120 White

123 Bismuth chloride oxide 77163 White
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124 Calcium carbonate 77220 207-439-9/ 
215-279-6

White Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 170)

125 Calcium sulfate 77231 White

126 Carbon black 77266 215-609-9 Black Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 153)

127 Charcoal, bone. A fine black powder 
obtained by burning animal bones in a 
closed container. It consists primarily of 
calcium phosphate and carbon

77267 Black

128 Coke black 77268:1 Black

129 Chromium (III) oxide 77288 Green free from chromate 
ion

130 Chromium (III) hydroxide 77289 Green free from chromate 
ion

131 Cobalt Aluminum Oxide 77346 Green

132 Copper 77400 Brown

133 Gold 77480 231-165-9 Brown Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 175)

134 Iron oxide 77489 Orange

135 Iron Oxide Red 77491 215-168-2 Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 172)
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136 Iron Oxide Yellow 77492 51274-00-1 257-098-5 Yellow Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 172)

137 Iron Oxide Black 77499 235-442-5 Black Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 172)

138 Ferric Ammonium Ferrocyanide 77510 Blue free from cyanide ions

139 Magnesium carbonate 77713 White

140 Ammonium manganese(3+) diphosphate 77742 Violet

141 Trimanganese bis (orthophosphate) 77745 Red

142 Silver 77820 231-131-3 White Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 174)

143 Titanium dioxide (1) 77891 236-675-5 White Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 171)

144 Zinc oxide 77947 White

145 Riboflavin Lactoflavin 201-507-1/ 
204-988-6

Yellow Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 101)

146 Caramel Caramel 232-435-9 Brown Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 150a-d)
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147 Paprika extract, Capsanthin, capsorubin Capsanthin, cap
sorubin

207-364-1/ 
207-425-2

Orange Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 160c)

148 Beetroot red Beetroot Red 7659-95-2 231-628-5 Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 162)

149 Anthocyanins

(Cyanidin,

Peonidin

Malvidin

Delphinidin

Petunidin

Pelargonidin)

Anthocyanins 528-58-5

134-01-0

528-53-0

643-84-5

134-04-3

208-438-6

205-125-6

211-403-8

208-437-0

—

205-127-7

Red Purity criteria as set 
out in Commission 
Directive 95/45/EC 
(E 163)

150 Aluminium, zinc, magnesium and calcium 
stearates

Aluminum stearate

Zinc stearate

Magnesium stearate

Calcium stearate

7047-84-9

557-05-1

557-04-0

216-472-8

230-325-5

209-151-9

209-150-3

216-472-8

White

151 Phenol, 4,4’-(3H-2,1-benzoxathiol-3-
ylidene)bis[2-bromo-3-methyl-6-(1-
methylethyl)-, S,S-dioxide

Bromothymol blue 76-59-5 200-971-2 Blue Rinse-off products

152 Phenol, 4,4’-(3H-2,1-benzoxathiol-3-
ylidene)bis[2,6-dibromo-3-methyl-,S,S-
dioxide

Bromocresol green 76-60-8 200-972-8 Green Rinse-off products

153 Sodium 4-[(4,5-dihydro-3-methyl-5-oxo-
1-phenyl-1H-pyrazol-4-yl)azo]-3-
hydroxynaphthalene-1-sulphonate

Acid red 195 12220-24-5 — Red Not to be used in products 
applied on mucous mem
branes

(1) For use as a UV-Filter, see Annex VI, No. 27.
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ANNEX V

LIST OF PRESERVATIVES ALLOWED IN COSMETIC PRODUCTS

Preamble

1. For the purposes of this list: 

— ‘Salts’ is taken to mean: salts of the cations sodium, potassium, calcium, magnesium, ammonium and ethanolamines; salts of the anions chloride, bromide, sulphate, acetate.

— ‘Esters’ is taken to mean: esters of methyl, ethyl, propyl, isopropyl, butyl, isobutyl, phenyl.

2. All finished products containing formaldehyde or substances in this Annex and which release formaldehyde must be labelled with the warning ‘contains formaldehyde’ where the concentration of formaldehyde in
the finished product exceeds 0,05 %.
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2 Propionic acid and its salts Propionic acid, ammonium pro
pionate, calcium propionate,
magnesium propionate, potas
sium propionate, sodium propi
onate

79-09-4, 17496-08-1, 4075-
81-4, 557-27-7, 327-62-8, 137-
40-6

201-176-3,
241-503-7,
223-795-8,
209-166-0,
206-323-5,
205-290-4

2 % (acid)

3 Salicylic acid (1) and its salts Salicylic acid, calcium salicylate,
magnesium salicylate, MEA-
salicylate, sodium salicylate,
potassium salicylate, TEA-
salicylate

69-72-7, 824-35-1, 18917-
89-0, 59866-70-5, 54-21-7,
578-36-9, 2174-16-5

200-712-3,
212-525-4,
242-669-3,
261-963-2,
200-198-0,
209-421-6,
218-531-3

0,5 % (acid) Not to be used
in products for
children under
3 years of age,
except for
shampoos

Not to be used
for children
under 3 years of
age (2)

4 Hexa-2,4-dienoic acid and its 
salts

Sorbic acid, calcium sorbate, 
sodium sorbate, potassium sor
bate

110-44-1, 7492-55-9, 7757-
81-5, 24634-61-5

203-768-7, 
231-321-6, 
231-819-3, 
246-376-1

0,6 % (acid)

5 Formal-dehyde, paraformalde
hyde (3)

Formaldehyde

Paraformaldehyde

50-00-0, 30525-89-4 200-001-8 Oral products 0,1 % (free 
formaldehyde)

Not to be used 
in aerosol dis
pensers (sprays)

Other products 0,2 % (free 
formaldehyde)

6 Moved or deleted

7 Biphenyl-2-ol, and its salts o-Phenylphenol, sodium 
o-phenylphenate, potassium 
o-phenylphenate, MEA 
o-phenylphenate

90-43-7, 132-27-4, 13707-
65-8, 84145-04-0

201-993-5, 
205-055-6, 
237-243-9, 
282-227-7

0,2 % (as phe
nol)

8 Pyrithione zinc (4) Zinc pyrithione 13463-41-7 236-671-3 Hair products 1,0 % Only in rinse-
off products

Not to be used 
in oral productsOther products 0,5 %
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9 Inorganic sulphites and 
hydrogen- sulphites (5)

Sodium sulfite, ammonium 
bisulfite, ammonium sulfite, 
potassium sulfite, potassium 
hydrogen sulfite, sodium 
bisulfite, sodium metabisulfite, 
potassium metabisulfite

7757-83-7, 10192-30-0, 
10196-04-0, 10117-38-1, 
7773-03-7, 7631-90-5, 7681-
57-4, 16731-55-8

231-821-4, 
233-469-7, 
233-484-9, 
233-321-1, 
231-870-1, 
231-548-0, 
231-673-0, 
240-795-3

0,2 % (as free 
SO2)

10 Moved or deleted

11 Chlorobutanol Chlorobutanol 57-15-8 200-317-6 0,5 % Not to be used 
in aerosol dis
pensers (sprays)

Contains Chlo
robutanol

12 4-Hydroxybenzoic acid and its 
salts and esters

4-Hydroxybenzoic acid, meth
ylparaben, butylparaben, potas
sium ethylparaben, potassium 
paraben, propylparaben, isobu
tylparaben, sodium methylpara
ben, sodium ethylparaben, 
sodium propylparaben, sodium 
butylparaben, sodium isobu
tylparaben, ethylparaben, 
sodium paraben, isopropylpara
ben, potassium methylparaben, 
potassium butylparaben, potas
sium propylparaben, sodium 
propylparaben, calcium para
ben, phenylparaben

99-96-7, 99-76-3, 94-26-8, 
36457-19–9,16782-08-4, 
94-13-3, 4247-02-3, 5026-
62-0, 35285-68-8, 35285-69-9, 
36457-20-2, 84930-15-4, 120-
47-8, 114-63-6, 4191-73-5, 
2611-07-2, 38566-94-8, 
84930-17-4, 35285-69-9, 
69959-44-0, 17696-62-7

202-804-9, 
202-785-7, 
202-318-7, 
253-048-1, 
240-830-2, 
202-307-7, 
224-208-8, 
225-714-1, 
252-487-6, 
252-488-1, 
253-049-7, 
284-595-4, 
204-399-4, 
204-051-1, 
224-069-3, 
247-464-2, 
254-009-1, 
284-597-5, 
252-488-1, 
274-235-4, 
241-698-9

0,4 % (as acid) 
for single ester,

0,8 % (as acid) 
for mixtures of 
esters

13 3-Acetyl-6-methylpyran-2,4 
(3H)-dione and its salts

Dehydroacetic acid, sodium 
dehydroacetate

520-45-6, 4418-26-2, 16807-
48-0

208-293-9, 
224-580-1

0,6 % (as acid) Not to be used 
in aerosol dis
pensers (sprays)

14 Formic acid and its sodium salt Formic acid, sodium formate 64-18-6, 141-53-7 200-579-1, 
205-488-0

0,5 % (as acid)
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15 3,3’-Dibromo-4,4’-
hexamethylenedioxydi-
benzamidine and its salts 
(including isethionate)

Dibromohexamidine Isethionate 93856-83-8 299-116-4 0,1 %

16 Thiomersal Thimerosal 54-64-8 200-210-4 Eye products 0,007 % (of Hg)

If mixed with 
other mercurial 
compounds 
authorised by 
this Regulation, 
the maximum 
concentration 
of Hg remains 
fixed at 0,007 %

Contains Thi
omersal

17 Phenylmercuric salts (including 
borate)

Phenyl Mercuric Acetate, Phenyl 
Mercuric Benzoate

62-38-4, 94-43-9 200-532-5, 
202-331-8

Eye products 0,007 % (of Hg)

If mixed with 
other mercurial 
compounds 
authorised by 
this Regulation, 
the maximum 
concentration 
of Hg remains 
fixed at 0,007 %

Contains Phe
nylmercuric 
compounds

18 Undec-10-enoic acid and its 
salts

Undecylenic acid, potassium 
undecylenate, sodium unde
cylenate, calcium undecylenate, 
TEA-undecylenate, MEA-
undecylenate

112-38-9, 6159-41-7, 3398-
33-2, 1322-14-1, 84471-25-0, 
56532-40-2

203-965-8, 
222-264-8, 
215-331-8, 
282-908-9, 
260-247-7

0,2 % (as acid)

19 5- Pyrimidinamine, 1,3-bis 
(2-ethylhexyl) hexahydro-5-
methyl-

Hexetidine 141-94-6 205-513-5 0,1 %
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20 5-Bromo-5-nitro-1,3-dioxane 5-Bromo-5-nitro-1,3-dioxane 30007-47-7 250-001-7 Rinse-off products 0,1 % Avoid forma
tion of nitro
samines

21 Bronopol 2-Bromo-2-nitropropane-1,3-
diol

52-51-7 200-143-0 0,1 % Avoid forma
tion of nitro
samines

22 2,4-Dichlorobenzyl alcohol Dichlorobenzyl Alcohol 1777-82-8 217-210-5 0,15 %

23 1-(4-Chlorophenyl)-3-(3,4-
dichlorophenyl) urea (6)

Triclocarban 101-20-2 202-924-1 0,2 % Purity criteria:

3,3’,4,4’-
Tetrachloroa
zobenzene 
< 1 ppm

3,3’,4,4’-
Tetrachloroa
zoxybenzene 
< 1 ppm

24 Chlorocresol p-Chloro-m-Cresol 59-50-7 200-431-6 Not to be used in 
products applied 
on mucuous mem
branes

0,2 %

25 5-Chloro-2- (2,4- dichlorophe
noxy) phenol

Triclosan 3380-34-5 222-182-2 0,3 %

26 Chloro-xylenol Chloroxylenol 88-04-0 201-793-8 0,5 %

27 N,N″-methylenebis[N′-[3-
(hydroxymethyl)-2,5-
dioxoimidazolidin-4-yl]urea]

Imidazolidinyl urea 39236-46-9 254-372-6 0,6 %

28 Poly(methylene),.alpha.,.omega.-
bis[[[(aminoiminomethyl)ami
no]iminomethyl] amino]-, 
dihydrochloride

Polyaminopropyl biguanide 70170-61-5, 28757-47-3, 
133029-32-0

0,3 %

29 2-Phenoxyethanol Phenoxyethanol 122-99-6 204-589-7 1,0 %

30 Methenamine Methenamine 100-97-0 202-905-8 0,15 %
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31 Methenamine 
3-chloroallylochloride

Quaternium-15 4080-31-3 223-805-0 0,2 %

32 1-(4-Chlorophenoxy)-1-
(imidazol-1-yl)-3,3-
dimethylbutan-2-one

Climbazole 38083-17-9 253-775-4 0,5 %

33 1,3-Bis (hydroxymethyl)-5,5-
dimethylimidazolidine-2,4-dione

DMDM Hydantoin 6440-58-0 229-222-8 0,6 %

34 Benzyl alcohol (7) Benzyl alcohol 100-51-6 202-859-9 1,0 %

35 1-Hydroxy-4-methyl-6-(2,4,4-
trimethylpentyl) 2-pyridon and 
its monoethanolamine salt

1-Hydroxy-4-methyl-6-(2,4,4-
trimethylpentyl) 2-pyridon, 
Piroctone Olamine

50650-76-5, 68890-66-4 272-574-2 Rinse-off products 1,0 %

Other products 0,5 %

36 Moved or deleted

37 2,2’-methylenebis(6-bromo-4-
chlorophenol)

Bromochlorophene 15435-29-7 239-446-8 0,1 %

38 4-Isopropyl-m-cresol o-Cymen-5-ol 3228-02-2 221-761-7 0,1 %

39 Mixture of 5-Chloro-2-methyl-
isothiazol-3(2H)-one and 2-
methylisothiazol-3(2H)-one with 
magnesium chloride and magne
sium nitrate

Methylchloroisothiazolinone 
and Methylisothiazolinone

26172-55-4, 2682-20-4, 
55965-84-9

247-500-7, 
220-239-6

0,0015 % (of a 
mixture in the 
ratio 3:1 of 
5-chloro-2-
methylisothia
zol 3(2H)-one 
and 2-methyl
isothiazol-3 
(2H)-one

40 2-Benzyl-4-chlorophenol Chlorophene 120-32-1 204-385-8 0,2 %

41 2-Chloroacetamide Chloroacetamide 79-07-2 201-174-2 0,3 % Contains chloro
acetamide
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42 N,N″-bis(4-chlorophenyl)-3,12-
diimino-2,4,11,13-
tetraazatetradecanediamidine 
and its digluconate, diacetate 
and dihydrochloride

Chlorhexidine, Chlorhexidine 
Diacetate, Chlorhexidine Diglu
conate, Chlorhexidine Dihydro
chloride

55-56-1, 56-95-1, 18472-51-0, 
3697-42-5

200-238-7, 
200-302-4, 
242-354-0, 
223-026-6

0,3 % (as chlo
rhexidine)

43 1-Phenoxypropan-2-ol (8) Phenoxyisopropanol 770-35-4 212-222-7 Only for rinse-off 
products

1,0 %

44 Alkyl (C 12-22) trimethyl ammo
nium bromide and chloride

Behentrimonium chloride, cetri
monium bromide, cetrimonium 
chloride, laurtrimonium bro
mide, laurtrimonium chloride, 
steartrimonium bromide, steart
rimonium chloride

17301-53-0, 57-09-0, 112-
02-7, 1119-94-4, 112-00-5, 
1120-02-1, 112-03-8

241-327-0, 
200-311-3, 
203-928-6, 
214-290-3, 
203-927-0, 
214-294-5, 
203-929-1

0,1 %

45 4,4-Dimethyl-1,3-oxazolidine Dimethyl Oxazolidine 51200-87-4 257-048-2 0,1 % pH > 6

46 N-(Hydroxymethyl)-N-
(dihydroxymethyl-1,3-dioxo-
2,5-imidazolidinyl-4)-N’-
(hydroxymethyl) urea

Diazolidinyl Urea 78491-02-8 278-928-2 0,5 %

47 Benzenecarboximidamide, 4,4’-
(1,6-hexanediylbis (oxy))bis- and 
its salts (including isethionate 
and p-hydroxybenzoate)

Hexamidine, Hexamidine 
diisethionate, Hexamidine para
ben

3811-75-4, 659-40-5, 93841-
83-9

211-533-5, 
299-055-3

0,1 %

48 Glutaraldehyde (Pentane-1,5-
dial)

Glutaral 111-30-8 203-856-5 0,1 % Not to be used 
in aerosols 
(sprays)

Contains glut
aral (9)

49 5-Ethyl-3,7-dioxa-1-azabicyclo 
[3.3.0] octane

7-Ethylbicyclooxazolidine 7747-35-5 231-810-4 0,3 % Not to be used 
in oral products 
and in products 
applied on 
mucous mem
branes
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50 3-(p-Chlorophenoxy)-propane-
1,2 diol

Chlorphenesin 104-29-0 203-192-6 0,3 %

51 Sodium hydroxymethylamino 
acetate

Sodium Hydroxymethylglycinate 70161-44-3 274-357-8 0,5 %

52 Silver chloride deposited on 
titanium dioxide

Silver chloride 7783-90-6 232-033-3 0,004 % (as 
AgCl)

20 % AgCl 
(w/w) on TiO2. 
Not to be used 
in products for 
children under 
3 years of age, 
in oral products 
and in eye and 
lip products

53 Benzenemethanaminium, N,N-
dimethyl-N-[2-[2-[4-(1,1,3,3,-
tetramethylbutyl)phenoxy] 
ethoxy] ethyl]-, chloride

Benzethonium Chloride 121-54-0 204-479-9 (a) Rinse-off prod
ucts

(b) Leave-on prod
ucts other than 
oral products

0,1 %

54 Benzalkonium chloride, bro
mide and saccharinate (10)

Benzalkonium chloride, benza
lkonium bromide, benzalko
nium saccharinate

8001-54-5, 63449-41-2, 
91080-29-4, 68989-01-5, 
68424-85-1, 68391-01-5, 
61789-71-7, 85409-22-9

264-151-6, 
293-522-5, 
273-545-7, 
270-325-2, 
269-919-4, 
263-080-8, 
287-089-1

0,1 % (as benza
lkonium chlo
ride)

Avoid contact 
with eyes

55 Methanol, (phenylmethoxy-) Benzylhemiformal 14548-60-8 238-588-8 Rinse-off products 0,15 %
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56 3-Iodo-2-
propynylbutylcarbamate

Iodopropynyl butylcarbamate 55406-53-6 259-627-5 (a) Rinse-off prod
ucts

(b) Leave-on prod
ucts

(c) Deo-
dorants/anti-
perspirants

(a) 0,02 %

(b) 0,01 %,

(c) 0,0075 %

Not to be used 
in oral and lip 
products

(a) Not to be 
used in prod
ucts for chil
dren under 3 
years of age, 
except in 
bath 
products/ 
shower gels 
and sham
poo

(b) Not to be 
used in body 
lotion and 
body 
cream (13)

(b) and (c)   Not 
to be used in 
products for 
children under 
3 years of age

(a) Not to be 
used for chil
dren under 3 
years of 
age (11)

(b) and (c)   Not 
to be used for 
children under 3 
years of age (12)

57 2-Methyl-2H-isothiazol-3-one Methylisothiazolinone 2682-20-4 220-239-6 0,01 %

(1) For use other than as a preservative, see Annex III, No. 98. 
(2) Solely for products which might be used for children under 3 years of age and which remain in prolonged contact with the skin. 
(3) For use other than as a preservative, see Annex III, No. 13. 
(4) For use other than as a preservative, see Annex III. No. 101. 
(5) For use other than as a preservative, see Annex III, No. 99. 
(6) For use other than as a preservative, see Annex III, No. 100. 
(7) For use other than as a preservative, see Annex III, No. 45, 68. 
(8) For use other than as a preservative, see Annex III, No. 54. 
(9) Only if the concentration exceeds 0,05 %. 
(10) For use other than as a preservative, see Annex III, No. 65. 
(11) Solely for products, other than bath products/shower gels and shampoo, which might be used for children under 3 years of age. 
(12) Solely for products which might be used for children under 3 years of age. 
(13) Concerns any products aimed to be applied on a large part of the body.
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ANNEX VI

LIST OF UV FILTERS ALLOWED IN COSMETIC PRODUCTS 
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15 2,4,6-Trianilino-(p-carbo-2’-ethylhexyl-1’-oxy)-1,3,5-
triazine

Ethylhexyl Triazone 88122-99-0 402-070-1 5 %

16 Phenol,2-(2H-benzotriazol-2-yl)-4-methyl-6-(2-methyl-3-
(1,3,3,3-tetramethyl-1-(trimethylsilyl)oxy)-
disiloxanyl)propyl)

Drometrizole Trisiloxane 155633-54-8 15 %

17 Benzoic acid, 4,4-((6-((4-(((1,1-
dimethylethyl)amino)carbonyl)phenyl)amino)-1,3,5-
triazine-2,4-diyl)diimino)bis-, bis (2-ethylhexyl) 
ester/Iscotrizinol (USAN)

Diethylhexyl Butamido Triazone 154702-15-5 10 %

18 3-(4-Methylbenzylidene)-d1 camphor/Enzacamene 4-Methylbenzylidene Camphor 38102-62-4/ 
36861-47-9

- / 253-242-6 4 %

19 3-Benzylidene camphor 3-Benzylidene Camphor 15087-24-8 239-139-9 2 %

20 2-Ethylhexyl salicylate/Octisalate Ethylhexyl Salicylate 118-60-5 204-263-4 5 %

21 2-Ethylhexyl 4-(dimethylamino)benzoate/Padimate O 
(USAN:BAN)

Ethylhexyl Dimethyl PABA 21245-02-3 244-289-3 8 %

22 2-Hydroxy-4-methoxybenzophenone-5-sulfonic acid and 
its sodium salt/Sulisobenzone

Benzophenone-4, Benzophenone-5 4065-45-6/ 
6628-37-1

223-772-2 / - 5 % (as acid)

23 2,2’-Methylene-bis(6-(2H-benzotriazol-2-yl)-4-(1,1,3,3-
tetramethyl-butyl)phenol) / Bisoctrizole

Methylene Bis-Benzotriazolyl Tet
ramethylbutylphenol

103597-45-1 403-800-1 10 %

24 Sodium salt of 2,2’-bis(1,4-phenylene)-1H-
benzimidazole-4,6-disulfonic acid) / Bisdisulizole diso
dium (USAN)

Disodium Phenyl Dibenzimidazole 
Tetrasulfonate

180898-37-7 429-750-0 10 % (as acid)

25 2,2’-(6-(4-Methoxyphenyl)-1,3,5-triazine-2,4-diyl)bis(5-
((2-ethylhexyl)oxy)phenol) / Bemotrizinol

Bis-Ethylhexyloxyphenol Methox
yphenyl Triazine

187393-00-6 10 %

26 Dimethicodiethylbenzalmalonate Polysilicone-15 207574-74-1 426-000-4 10 %

27 Titanium dioxide (2) Titanium Dioxide 13463-67-7/ 
1317-70-0/ 
1317-80-2

236-675-5/ 
205-280-1/ 
215-282-2

25 %

28 Benzoic acid, 2-[4-(diethylamino)-2-hydroxybenzoyl]-, 
hexylester

Diethylamino Hydroxybenzoyl Hexyl 
Benzoate

302776-68-7 443-860-6 10 % in sun
screen prod
ucts

(1) Not required if concentration is 0,5 % or less and when it is used only for product protection purposes. 
(2) For use other than as a colorant, see Annex IV, No. 143.
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ANNEX VII

SYMBOLS USED ON PACKAGING/CONTAINER

1.  Reference to enclosed or attached information

2.  Period-after-opening

3.  Date of minimum durability
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ANNEX VIII

LIST OF VALIDATED ALTERNATIVE METHODS TO ANIMAL TESTING

This Annex lists the alternative methods validated by the European Centre on Validation of Alternative Methods (ECVAM) 
of the Joint Research Centre available to meet the requirements of this Regulation and which are not listed in Commission 
Regulation (EC) No 440/2008 of 30 May 2008 laying down test methods pursuant to Regulation (EC) No 1907/2006 of 
the European Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH). As animal testing may not be replaced completely by an alternative method, it should be mentioned in Annex VIII 
whether the alternative method fully or partially replaces animal testing.

Reference number Validated alternative methods Nature of replacement full or partial

A B C

NE402/243L
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ANNEX IX

PART A

Repealed Directive with its successive amendments

(referred to in Article 33)

Council Directive 76/768/EEC of 27 July 1976 (OJ L 262, 27.9.1976, p. 169)

Council Directive 79/661/EEC of 24 July 1979 (OJ L 192, 31.7.1979, p. 35)

Commission Directive 82/147/EEC of 11 February 1982 (OJ L 63, 6.3.1982, p. 26)

Council Directive 82/368/EEC of 17 May 1982 (OJ L 167, 15.6.1982, p. 1)

Commission Directive 83/191/EEC of 30 March 1983 (OJ L 109, 26.4.1983, p. 25)

Commission Directive 83/341/EEC of 29 June 1983 (OJ L 188, 13.7.1983, p. 15)

Commission Directive 83/496/EEC of 22 September 1983 (OJ L 275, 8.10.1983, p. 20)

Council Directive 83/574/EEC of 26 October 1983 (OJ L 332, 28.11.1983, p. 38)

Commission Directive 84/415/EEC of 18 July 1984 (OJ L 228, 25.8.1984, p. 31)

Commission Directive 85/391/EEC of 16 July 1985 (OJ L 224, 22.8.1985, p. 40)

Commission Directive 86/179/EEC of 28 February 1986 (OJ L 138, 24.5.1986, p. 40)

Commission Directive 86/199/EEC of 26 March 1986 (OJ L 149, 3.6.1986, p. 38)

Commission Directive 87/137/EEC of 2 February 1987 (OJ L 56, 26.2.1987, p. 20)

Commission Directive 88/233/EEC of 2 March 1988 (OJ L 105, 26.4.1988, p. 11)

Council Directive 88/667/EEC of 21 December 1988 (OJ L 382, 31.12.1988, p. 46)

Commission Directive 89/174/EEC of 21 February 1989 (OJ L 64, 8.3.1989, p. 10)

Council Directive 89/679/EEC of 21 December 1989 (OJ L 398, 30.12.1989, p. 25)

Commission Directive 90/121/EEC of 20 February 1990 (OJ L 71, 17.3.1990, p. 40)

Commission Directive 91/184/EEC of 12 March 1991 (OJ L 91, 12.4.1991, p. 59)

Commission Directive 92/8/EEC of 18 February 1992 (OJ L 70, 17.3.1992, p. 23)

Commission Directive 92/86/EEC of 21 October 1992 (OJ L 325, 11.11.1992, p. 18)

Council Directive 93/35/EEC of 14 June 1993 (OJ L 151, 23.6.1993, p. 32)

Commission Directive 93/47/EEC of 22 June 1993 (OJ L 203, 13.8.1993, p. 24)

Commission Directive 94/32/EC of 29 June 1994 (OJ L 181, 15.7.1994, p. 31)

Commission Directive 95/17/EC of 19 June 1995 (OJ L 140, 23.6.1995, p. 26)

Commission Directive 95/34/EC of 10 July 1995 (OJ L 167, 18.7.1995, p. 19)

Commission Directive 96/41/EC of 25 June 1996 (OJ L 198, 8.8.1996, p. 36)

Commission Directive 97/1/EC of 10 January 1997 (OJ L 16, 18.1.1997, p. 85)

Commission Directive 97/18/EC of 17 April 1997 (OJ L 114, 1.5.1997, p. 43)

Commission Directive 97/45/EC of 14 July 1997 (OJ L 196, 24.7.1997, p. 77)

Commission Directive 98/16/EC of 5 March 1998 (OJ L 77, 14.3.1998, p. 44)

Commission Directive 98/62/EC of 3 September 1998 (OJ L 253, 15.9.1998, p. 20)

Commission Directive 2000/6/EC of 29 February 2000 (OJ L 56, 1.3.2000, p. 42)

Commission Directive 2000/11/EC of 10 March 2000 (OJ L 65, 14.3.2000, p. 22)

Commission Directive 2000/41/EC of 19 June 2000 (OJ L 145, 20.6.2000, p. 25)

Commission Directive 2002/34/EC of 15 April 2002 (OJ L 102, 18.4.2002, p. 19)

Commission Directive 2003/1/EC of 6 January 2003 (OJ L 5, 10.1.2003, p. 14)
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http://eur-lex.europa.eu/Result.do?aaaa=1976&mm=09&jj=27&type=L&nnn=262&pppp=0169&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1979&mm=07&jj=31&type=L&nnn=192&pppp=0035&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1982&mm=03&jj=06&type=L&nnn=063&pppp=0026&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1982&mm=06&jj=15&type=L&nnn=167&pppp=0001&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1983&mm=04&jj=26&type=L&nnn=109&pppp=0025&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1983&mm=07&jj=13&type=L&nnn=188&pppp=0015&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1983&mm=10&jj=08&type=L&nnn=275&pppp=0020&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1983&mm=11&jj=28&type=L&nnn=332&pppp=0038&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1984&mm=08&jj=25&type=L&nnn=228&pppp=0031&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1985&mm=08&jj=22&type=L&nnn=224&pppp=0040&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1986&mm=05&jj=24&type=L&nnn=138&pppp=0040&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1986&mm=06&jj=03&type=L&nnn=149&pppp=0038&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1987&mm=02&jj=26&type=L&nnn=056&pppp=0020&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1988&mm=04&jj=26&type=L&nnn=105&pppp=0011&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1988&mm=12&jj=31&type=L&nnn=382&pppp=0046&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1989&mm=03&jj=08&type=L&nnn=064&pppp=0010&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1989&mm=12&jj=30&type=L&nnn=398&pppp=0025&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1990&mm=03&jj=17&type=L&nnn=071&pppp=0040&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1991&mm=04&jj=12&type=L&nnn=091&pppp=0059&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1992&mm=03&jj=17&type=L&nnn=070&pppp=0023&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1992&mm=11&jj=11&type=L&nnn=325&pppp=0018&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1993&mm=06&jj=23&type=L&nnn=151&pppp=0032&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1993&mm=08&jj=13&type=L&nnn=203&pppp=0024&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1994&mm=07&jj=15&type=L&nnn=181&pppp=0031&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1995&mm=06&jj=23&type=L&nnn=140&pppp=0026&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1995&mm=07&jj=18&type=L&nnn=167&pppp=0019&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1996&mm=08&jj=08&type=L&nnn=198&pppp=0036&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1997&mm=01&jj=18&type=L&nnn=016&pppp=0085&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1997&mm=05&jj=01&type=L&nnn=114&pppp=0043&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/Result.do?aaaa=1997&mm=07&jj=24&type=L&nnn=196&pppp=0077&RechType=RECH_reference_pub&Submit=Search
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:1998:077:0044:0044:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:1998:253:0020:0020:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:056:0042:0042:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:065:0022:0022:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:145:0025:0025:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2002:102:0019:0019:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:005:0014:0014:EN:PDF
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Commission Directive 2003/16/EC of 19 February 2003 (OJ L 46, 20.2.2003, p. 24)

Directive 2003/15/EC of the European Parliament and of the Council 
of 27 February 2003

(OJ L 66, 11.3.2003, p. 26)

Commission Directive 2003/80/EC of 5 September 2003 (OJ L 224, 6.9.2003, p. 27)

Commission Directive 2003/83/EC of 24 September 2003 (OJ L 238, 25.9.2003, p. 23)

Commission Directive 2004/87/EC of 7 September 2004 (OJ L 287, 8.9.2004, p. 4)

Commission Directive 2004/88/EC of 7 September 2004 (OJ L 287, 8.9.2004, p. 5)

Commission Directive 2004/94/EC of 15 September 2004 (OJ L 294, 17.9.2004, p. 28)

Commission Directive 2004/93/EC of 21 September 2004 (OJ L 300, 25.9.2004, p. 13)

Commission Directive 2005/9/EC of 28 January 2005 (OJ L 27, 29.1.2005, p. 46)

Commission Directive 2005/42/EC of 20 June 2005 (OJ L 158, 21.6.2005, p. 17)

Commission Directive 2005/52/EC of 9 September 2005 (OJ L 234, 10.9.2005, p. 9)

Commission Directive 2005/80/EC of 21 November 2005 (OJ L 303, 22.11.2005, p. 32)

Commission Directive 2006/65/EC of 19 July 2006 (OJ L 198, 20.7.2006, p. 11)

Commission Directive 2006/78/EC of 29 September 2006 (OJ L 271, 30.9.2006, p. 56)

Commission Directive 2007/1/EC of 29 January 2007 (OJ L 25, 1.2.2007, p. 9)

Commission Directive 2007/17/EC of 22 March 2007 (OJ L 82, 23.3.2007, p. 27)

Commission Directive 2007/22/EC of 17 April 2007 (OJ L 101, 18.4.2007, p. 11)

Commission Directive 2007/53/EC of 29 August 2007 (OJ L 226, 30.8.2007, p. 19)

Commission Directive 2007/54/EC of 29 August 2007 (OJ L 226, 30.8.2007, p. 21)

Commission Directive 2007/67/EC of 22 November 2007 (OJ L 305, 23.11.2007, p. 22)

Commission Directive 2008/14/EC of 15 February 2008 OJ L 42, 16.2.2008, p. 43

Commission Directive 2008/42/EC of 3 April 2008 OJ L 93, 4.4.2008, p. 13

Commission Directive 2008/88/EC of 23 September 2008 OJ L 256, 24.9.2008, p. 12

Commission Directive 2008/123/EC of 18 December 2008 OJ L 340, 19.12.2008, p. 71

Commission Directive 2009/6/EC of 4 February 2009 OJ L 36, 5.2.2009, p. 15

Commission Directive 2009/36/EC of 16 April 2009 OJ L 98, 17.4.2009, p. 31

PART B

List of time-limits for transposition into national law and application

(referred to in Article 33)

Directive Time-limit for transposition

Council Directive 76/768/EEC of 27 July 1976 30.1.1978

Council Directive 79/661/EEC of 24 July 1979 30.7.1979

Commission Directive 82/147/EEC of 11 February 1982 31.12.1982

Council Directive 82/368/EEC of 17 May 1982 31.12.1983

Commission Directive 83/191/EEC of 30 March 1983 31.12.1984

Commission Directive 83/341/EEC of 29 June 1983 31.12.1984

Commission Directive 83/496/EEC of 22 September 1983 31.12.1984

Council Directive 83/574/EEC of 26 October 1983 31.12.1984

Commission Directive 84/415/EEC of 18 July 1984 31.12.1985

Commission Directive 85/391/EEC of 16 July 1985 31.12.1986
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:046:0024:0024:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:066:0026:0026:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:224:0027:0027:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:238:0023:0023:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:287:0004:0004:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:287:0005:0005:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:294:0028:0028:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:300:0013:0013:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2005:027:0046:0046:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2005:158:0017:0017:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2005:234:0009:0009:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2005:303:0032:0032:EN:PDF
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a  b  s  t  r  a  c  t

Some  phthalates  and  also  bisphenol  A  (BPA)  interfere  with  the  human  endocrine  system  and  are labelled
as  reproductive  toxicants.  Children’s  exposure  to  these  contaminants  is suspected  to  be associated  with
developmental  disorders  and  other  health  impairments.

We  provide  biomonitoring  data  on  21 urinary  phthalate  metabolite  and  BPA levels  in  first  morning
urine  of  8–10 year  old children.  Participants  were  children  born  between  1999  and  2002  of the  Duisburg
birth  cohort  (8–9  years,  N =  113)  and of  the  Bochum  cohort  study  (8–10  years,  N = 352).  Additionally,  for
the  Duisburg  birth  cohort  we  compare  current  data  of  children  from  Duisburg  (8–9  years)  with  data  from
2 years  earlier  when  the  children  were  6–7  years  old.  We  analyzed  influences  of important  covariates  on
exposure  levels  by multiple  regression  analysis  and  those  from  two  sampling  time  points  by generalized
equation  estimation  models  adjusted  for  important  covariates.  Compared  to  recently  published  studies
the phthalate  metabolite  and  BPA  concentrations  were  within  the  range  of  background  levels.  There  were
no significant  differences  between  children  from  Bochum  and  Duisburg.  Comparison  between  the  two
Duisburg  birth  cohort  data  sets  (2007–2008  and  2009–2010)  showed  significant  correlations  for  most

of  the  phthalate  metabolites  (rSpearman between  0.25  and  0.51;  p ≤  0.05)  but  not  for  BPA (rSpearman= 0.162;
p  =  0.143).  Most  of the  phthalate  metabolites  in the groups  of the 6–7  and  8–9  years  old  Duisburg  children
were  negatively  associated  with  higher  age,  except  for BPA  concentrations  with  nearly  constant  levels.
Exposure  levels  may  be  influenced  by  changes  in  child  specific  exposure  patterns  with  age  but  also  by
the  rapidly  changing  phthalate  market.
ntroduction

Phthalates are industrial chemicals that are used as plasti-
izers in the production of polyvinyl chloride (PVC), but also as

ngredients in many consumer products such as cosmetics. Some
hthalates interfere with the human endocrine system and are

abelled as reproductive toxicants (National Academy of Science,

Abbreviations: BBzP, benzylbutyl phthalate; BPA, bisphenol A; BMI, body mass
ndex; b.w., body weight; DCHP, di-cyclo-hexylphthalate; DEHP, di(2-ethylhexyl)
hthalate; DEP, diethyl phthalate; DiBP, diisobutyl phthalate; DMP, dimethyl phtha-

ate;  DnBP, di-n-butyl phthalate; DiDP, diisodecyl phthalate; DiNP, diisononyl
hthalate; DnOP, di-n-octylphthalate; DnPeP, di-n-pentylpthalate; GM, geometric
ean; HMW,  high molecular weight; LMW,  low molecular weight.
∗ Corresponding author. Tel.: +49 23 4 32 25 48 7; fax: +49 23 4 32 14 19 9.

E-mail addresses: kasper-sonnenberg@hygiene.rub.de,
asper-sonnenberg@unitybox.de (M.  Kasper-Sonnenberg).

ttp://dx.doi.org/10.1016/j.ijheh.2014.06.001
438-4639/© 2014 Elsevier GmbH. All rights reserved.
©  2014  Elsevier  GmbH.  All  rights  reserved.

2008; Meeker, 2010; Jurewicz and Hanke, 2011; Pak et al., 2011;
Li et al., 2013). The widespread human exposure to phthalates
has raised concerns for the general population and potentially
susceptible subpopulations such as pregnant women and chil-
dren. Recently, internal exposure to certain phthalates has been
associated with various adverse health effects including obesity,
neurodevelopmental and reproductive disorders (Swan et al., 2005;
Sathyanarayana, 2008; Swan, 2008; Bornehag and Nanberg, 2010;
Engel et al., 2010; Swan et al., 2010; Frederiksen et al., 2012;
Teitelbaum et al., 2012; Braun et al., 2013; Miodovnik et al., 2014).

Phthalate exposure in children is generally higher than in
adults (Wittassek et al., 2011). For DEHP, metabolite levels indi-
cate that children’s exposure can be considerably above tolerable

daily intake (TDI) values (Becker et al., 2009) with even more TDI
transgressions if the cumulative exposure to all anti-androgenic
phthalates is taken into account (Koch et al., 2011). Phthalate
metabolite levels in children from Germany (Becker et al., 2009;

dx.doi.org/10.1016/j.ijheh.2014.06.001
http://www.sciencedirect.com/science/journal/14384639
http://www.elsevier.com/locate/ijheh
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och et al., 2011; Kasper-Sonnenberg et al., 2012a) are similar to
hose from other countries but some differences exist. For instance
n urines from 6 to 11 years old children exposure with MEP  is
bout 2–3 fold higher in the USA (CDC, 2011) than in Denmark
Frederiksen et al., 2013), and Canada (Saravanabhavan et al., 2013),
nd is lowest in urines from 6 to 12 years old children in China
Wang et al., 2013). In contrast the median concentrations of OH-

EHP in urines from 9 to 11 years old German children were about
–3 fold higher (Becker et al., 2009) than in Denmark, Canada, and

n China (CDC, 2011; Frederiksen et al., 2013; Saravanabhavan et al.,
013; Wang et al., 2013). MBzP concentrations were highest in the
SA and Canada (CDC, 2011; Saravanabhavan et al., 2013), followed
y Germany, Denmark and China (Becker et al., 2009; Frederiksen
t al., 2013; Wang et al., 2013).

Bisphenol A (BPA) is labeled as an estrogen (Willhite, 2008). It
s used in polycarbonate plastics, epoxy resins and several other
elds of application (thermal paper, stabilizers, etc.). As with the
hthalates, BPA exposure is widespread (Koch and Calafat, 2009).
ompared to current US and European health benchmarks, adult’
nd children’s BPA exposure can be regarded as low and non-critical
Becker et al., 2009; Kasper-Sonnenberg et al., 2012b), however
iscussions about possible low-dose effects of BPA oppose this
iew (Vandenberg et al., 2010). Epidemiological data about associa-
ion between BPA exposure and children’s health and development
ssociated are increasing (recently reviewed by Rochester, 2013).

The chemicals show very short elimination half times. For
nstance MEHP is excreted within 24 h after oral intake of DEHP
Koch et al., 2005) and BPA is excreted within few hours (Völkel
t al., 2002), although Stahlhut et al. (2009) reported indications
or accumulation of BPA within the human body in fasting peo-
le. Excretion levels of the metabolites show a great within and
etween personal variability (Braun et al., 2012; Meeker et al.,
012). Thus long-term exposure assessments of phthalates and BPA
re limited if concentrations are measured only once a time.

Repeated phthalate metabolite and BPA measures in children
re shown only in few others studies. For instance, Mouritsen et al.
2013) conducted a longitudinal study of 168 healthy children. Uri-
ary excretion of 14 phthalate metabolites was  followed every 6
onths for 5 years. The variation in urinary excretion of phthalates
ade a mean of repetitive samples more representative for long-

erm excretion than a single determination. Another study is a birth
ohort study from Taiwan measured phthalate metabolites in urine
renatally and in 2 and 5 years old children. Phthalate metabolite

evels were higher at age 2 than those at age 5. At each period, MBP
evels were higher than MEP, MEHP, and MBzP (Wang et al., 2014).
xposure levels with BPA were investigated during pregnancy and
hild ages 3, 5, and 7 years in a birth cohort residing in North-
rn Manhattan and the South Bronx. The concentrations of BPA in
hildren’s urines decreased with higher age (Hoepner et al., 2013).

The aim of this study was to assess exposures with phthalate
etabolites and BPA in 8–10 years old children from Duisburg and

ochum and to compare repeated measurements in the children
rom Duisburg. Within the Duisburg birth cohort we  measured
hese contaminants at two follow-up examinations. First mea-
urements were done at age 6–7 years (Kasper-Sonnenberg et al.,
012a,b) and second at age 8–9 years.

ethods

tudy area, participants and sampling
The study was undertaken in Duisburg and Bochum, Germany.
oth cities are located in the Ruhr District of North Rhine West-
halia which has been an important area for heavy industry. The
ities comprise of about 500,000 (Duisburg) and 400,000 (Bochum)
ene and Environmental Health 217 (2014) 830–838 831

inhabitants, respectively. The first enrolment of participants was
completed in 2002 for Duisburg and in 2010 for Bochum. Ini-
tially, 234 mother–child pairs from Duisburg and 359 mother–child
pairs from Bochum took part in the study. The children were born
between 1999 and 2002. Details of the initial study design of the
Duisburg cohort (Wilhelm et al., 2008) and the human biomon-
itoring data from the Duisburg cohort (Wittsiepe et al., 2007;
Kasper-Sonnenberg et al., 2012a,b) have been published elsewhere.
A time scale of examinations and sampling periods is given in Fig. 1.

The mothers and their children were invited to participate in
the examination in 2009–2010 by an invitation letter. The field
work was conducted between November 2009 and October 2010.
We acquired first morning urine samples from 114 (Duisburg) and
358 (Bochum) children on the day of examination. The participants
received detailed written information on collecting and handling
urine samples. Storage vessels were made of polyethylene (Urino-
top S – Braun Melsungen AG, Germany). The collected samples were
stored and transported at 4–7 ◦C without disrupting the cooling
chain until arrival at the laboratory. The samples were then frozen
at −20 ◦C until analysis. Body weight and height of the children
were determined through direct measurements by trained staff.
Additional information (e.g. socio-demographic information) was
available from baseline questionnaires administered in the year of
enrolment. All parents gave their written consent. The study was
reviewed and approved by the Ethical Commission of the Medical
Facilities at Ruhr-University Bochum, Germany (Registry no. 1478;
3220-08; 3486-09).

Determination of phthalate metabolites and BPA

BPA and 21 phthalate metabolites (representing 11 parent
phthalates) were determined by multidimensional liquid chro-
matography coupled to tandem mass spectrometry (LC/LC–MS/MS)
using internal isotope-labeled standards. Details of the methods
and quality assurance were published elsewhere (Koch et al., 2003,
2007a,b, 2012; Preuss et al., 2005). Limits of quantification (LOQ)
were between 0.2 and 1.0 �g/l for the phthalates, depending on the
metabolite measured, and 0.1 �g/l for (total) BPA (Table 2). Values
below the LOQ were set to ½ of the LOQ for further calculations.
Phthalate metabolites in the urines of 6–7 years old children were
measured 2 years earlier (Kasper-Sonnenberg et al., 2012a), but
measurements of OH-MnBP, OH-MiNP, OH-MiDP and MnOP failed
in some few samples (only 96–103 instead of 104; see Kasper-
Sonnenberg et al., 2012a, Table 3). Further, the reliability of the
data for BPA was  verified by measures of 208 urine samples at
2 independent laboratories. The two measurements were signif-
icantly correlated and the concentrations ranged within similar
values (Kasper-Sonnenberg et al., 2012b). The creatinine concen-
trations in urine were measured according to the Jaffé method
(Moss et al., 1975). We excluded urine samples below 30 and above
300 mg  creatinine/dl from further analysis according to recom-
mendations of the German commission of human biomonitoring
(HBM-Commission, 2005) to prevent “dilution effects” in the urine
samples. Grouping of the phthalates in “low molecular weight
(LMW)” and “high molecular weight (HMW)” phthalates follows
the chain length of the parent phthalates (Koch and Calafat, 2009).

Statistical analysis

For statistical analyses we used volume- and creatinine-
corrected concentrations of the pollutants. Where more than
one metabolite of the parent phthalate was  measured, sums

of the corresponding phthalate metabolite concentrations were
built (

∑
phthalate) by summing up the concentrations of each

of the respective metabolite. In a simplified mathematical model
we calculated the daily intakes (DI) based on volume-related
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Fig. 1. Time scale of the Duisburg b

etabolite concentrations as follows:

I
[
�g/kg b.w./d

]
=

UE sum
[
�g/1

]
× UV

[
1/kg b.w./d

]

FUE

× MWm/MWp

FUE is the molar fraction of metabolites in urine within 24 h.
Esum is the sum of the metabolite concentrations (�g/l). UV is the
rine volume excreted within 24 h (0.03 ml/kg b.w./d for children)
ccording to Geigy (1977). MWm/MWp is the ratio of the molecular
eights of metabolites and the parent phthalate. Molar fractions of

xcreted metabolites are as follows: DEHP 0.627; DEP, DiBP, DnBP:
.69; BBzP: 0.73; DiNP: 0.375 (Anderson et al., 2001; Koch et al.,
005, 2007a,b).

Because of the non-parametric distribution of the phthalate
etabolites and BPA, exposure differences were tested by the
ilcoxon rank sum test (paired samples and by groups). Corre-

ation analysis were done by Spearman’s rank correlation analysis.
ultiple log-linear regression analysis were computed by general-

zed equation estimation models (GEE) for metabolites measured at
wo time points, and additionally by multiple log-linear regression
nalysis for the chemicals measured at the second follow-up using
he statistical software “SAS”, version 9.3, ©SAS Institute, Cary, NC,
SA.

esults

tudy population

We  investigated phthalate metabolite and BPA concentrations

n 472 urine samples from 8 to 10 years old children from Duis-
urg (N = 114) and Bochum (N = 358). After exclusion of 5 urines
ith creatinine concentrations below 30 mg/dl and 2 urines above

00 mg/dl the resulting sample size was 465 (113 from Duisburg,

able 1
escription of the study population.

Parameter Duisb

Years of sampling 2006–
No.  of urine samples 105 

No.  of urine samples (after exclusion of the creatinine criterionb) 104 

Gender (% male) 53 

Age,  years (mean (min-max)) 6.8 (5.
BMI  (kg/m2 ± SD) 16 ± 1
Creatinine (mg/dl) 110 ±
Nationality of the mothers (% German) 89.5 

Mother’s education level (% highc) 

a Data from Kasper-Sonnenberg et al. (2012a); SD, standard deviation.
b Excluded if creatinine in urine was <30 or >300 mg/dl.
c High, ≥12 years of school attendance.
ohort and Bochum cohort studies.

352 from Bochum). The mean age of the children from Duisburg
was 8.5 years (7.9–9.2 years) and from Bochum 8.8 years (7.8–10.8
years). About 86% of the children were born by German mothers.
Mothers from Bochum were of higher average education level than
those from Duisburg (Table 1).

Distribution of phthalate metabolites and BPA

In Table 2 the volume- and creatinine-related metabolite con-
centrations of 8–10 year old children are shown. In line with the first
measurements of the 6–7 year olds, most of the metabolites mea-
sured in urines from the 8 to 10 year old children were above the
limits of quantification (LOQ) which were between 81.4 and 100%
of the samples (Table 2). Only the phthalate metabolites MnPeP,
MnOP and MCHP were detected to a much lower degree above the
LOQ (7.4, 1.5 and 16.7%).

Among the low molecular weight (LMW)  phthalates the
average concentrations (GM) of DiBP metabolites were highest
(
∑

2DiBP 68.76 �g/l) followed by DnBP (
∑

2DnBP 51.21 �g/l), MEP
(25.79 �g/l), MBzP (6.96 �g/l) and MMP  (3.16 �g/l). In the case of
DiBP and DnBP the major metabolites were the simple monoesters.
Among the high molecular weight (HMW)  phthalates the average
concentrations (geom. means) of the DEHP metabolites were high-
est (

∑
4DEHP 77.02 �g/l) followed by DiNP (

∑
3DiNP 32.32 �g/l)

and DiDP (
∑

3DiDP 4.04 �g/l) metabolites. For DEHP the sec-
ondary metabolite cx-MEHP was  highest compared to the OH-
and oxo-metabolites, but OH-metabolites were dominating for the
phthalates DiNP and DiDP (Table 2).

The distribution patterns of phthalate metabolites are quite sim-
ilar for the children from Duisburg and Bochum. No significant

differences between the 2 study areas were detected although the
average concentrations (GM) of some metabolites in the Duisburg
children were slightly lower than in the Bochum children (Table
S1). The GM of BPA was higher in the Duisburg than in the Bochum

urg Bochum Total

2008a 2009–2010 2010 2009–2010
114 358 472
113 352 465
54 52 53

9–8.1) 8.5 (7.9–9.2) 8.9 (7.8–10.8) 8.8 (7.8–10.8)
.7 17.1 ± 2.3 17.1 ± 2.12 17.1 ± 2.1

 41 120 ± 45 120 ± 46 120 ± 46
85.9 85.4 85.6
39.8 57.4 50.4
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Table  2
Distribution of volume- (�g/l) and creatinine- (�g/g) based phthalate metabolite and BPA concentrations in urines of 8–10 year old children (N = 465).

LOQ %≥LOQ �g/l �g/g Creatinine

GM 95%-CI P50 P95 GM 95%-CI P50 P95

MMP  1.00 81.4 3.16 2.82 3.56 3.30 23.5 2.86 2.54 3.19 2.80 21.9
MEP  0.50 100 25.8 23.8 27.9 25.2 1190 23.3 21.5 25.0 21.4 92.4
MBzP  0.20 99.8 6.96 6.36 7.61 6.90 38.6 6.23 5.76 6.82 6.01 24.3
MCHP 0.20 16.7 <LOQ <LOQ <LOQ <LOQ 0.70 <LOQ <LOQ <LOQ 0.10 0.57
MnPeP 0.20 7.4 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 0.09 0.26∑

2DiBP 68.8 64.1 73.8 62.8 2780 61.8 58.2 65.6 57.3 211
MiBP  1.00 100 48.9 45.6 52.5 46.2 195 43.8 41.3 46.5 41.1 153
OH-MiBP 0.25 98.5 18.0 16.5 19.7 18.0 78.9 16.3 14.9 17.6 16.1 59.7∑

2DnBP 51.2 47.9 54.8 52.2 168 46.0 43.6 48.7 46.0 129
MnBP 1.00 100 47.0 43.8 50.4 47.5 151 42.5 40.1 44.7 42.3 120
MCPP  0.5 93.7 1.77 1.63 1.90 1.90 6.40 1.58 1.48 1.70 1.63 4.80
OH-MnBP 0.25 97.9 3.56 3.29 3.90 3.90 12.8 3.22 2.97 3.46 3.43 10.2∑

4DEHP 77.0 72.0 82.4 75.7 263 69.3 65.5 73.2 64.9 185
MEHP 0.50 91.4 2.72 2.46 3.00 2.90 14.4 2.44 2.23 2.69 2.53 11.8
OH-MEHP 0.20 100 22.9 21.3 24.5 22.9 77.8 20.5 19.3 21.8 20.2 57.7
oxo-MEHP 0.20 100 16.0 14.9 17.1 15.8 53.5 14.3 13.5 15.2 13.5 39.4
cx-MEHP 0.20 100 33.8 31.8 36.2 33.2 114 30.6 28.8 32.1 29.4 81.5∑

3 DiNP 32.3 30.0 34.9 30.3 151 29.1 27.3 31.0 28.3 99.2
OH-MiNP 0.20 98.7 15.2 13.9 16.6 15.5 66.6 13.6 12.6 14.9 13.9 49.1
oxo-MiNP 0.20 100 5.99 5.47 6.55 5.90 33.6 5.37 5.00 5.81 5.27 22.5
cx-MiNP 0.20 100 9.88 9.21 10.7 9.20 41.4 8.94 8.33 9.49 8.24 30.0∑

3DiDP 4.04 3.75 4.34 3.90 15.6 3.63 3.42 3.86 3.43 11.1
OH-MiDP 0.20 98.9 2.23 2.05 2.41 2.20 9.40 1.99 1.88 2.14 1.94 6.82
oxo-MiDP 0.20 89.5 0.47 0.43 0.51 0.40 2.30 0.42 0.39 0.45 0.42 1.61
cx-MiDP 0.20 99.4 1.19 1.11 1.27 1.20 4.00 1.06 1.00 1.13 1.01 3.21
MnOP  0.20 1.5 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 0.09 0.21

2.04

N the GM
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BPA  0.10 100 2.20 2.03 2.39 

 = number of samples; GM = geometric mean; 95%-CI = 95%-confidence interval of 

opulation (Duisburg: 2.32 �g/l; Bochum: 2.16 �g/l) but the differ-
nce was not significant.

omparison of two time points of measurements

Since we also measured phthalate metabolites and BPA in
he children from Duisburg two years earlier at age 6–7 years
Kasper-Sonnenberg et al., 2012a,b) we were able to compare the
oncentrations at the 2 time points of measurements (Table S3,

ig. 2). The average concentrations of most of the metabolites were
ower in the group of 8–9 year old children than in the 6–7 year olds.
he differences between the two age groups were highly signifi-
ant (p ≤ 0.001) for MEP, MBzP, MiBP, OH-MiBP, MCPP,OH-MnBP,

able 3
edian phthalate metabolite and BPA concentrations (�g/l) in urines of different child po

Country Germany Germany USA 

Period  of sampling 2009–2010 2003–2006 2009–2010 

N  465 149 415 

Age  8–10 years 9–11 years 6–11 years 

MMP  3.30 – 2.36 

MEP  25.2 – 33.0 

MBzP  6.90 16.0 12.6 

MnBP  47.5 92.2 23.3 

MiBP  46.2 91.2 10.9 

MEHP  2.90 6.80 1.71 

OH-MEHP 22.9 45.9 17.0 

oxo-MEHP 15.8 38.5 11.1 

cx-MEHP 33.2 58.2 29.4 

OH-MiNP 15.5 10.1 – 

oxo-MiNP 5.90 5.40 – 

cx-MiNP 9.20 12.2 – 

OH-MiDP 2.20 – – 

oxo-MiDP 0.40 – – 

cx-MiDP 1.20 – – 

BPA  2.04 2.10 1.70 

Published by This study Becker et al.
(2009)

NHANES CDC
(2013)
 11.7 1.97 1.82 2.14 1.76 8.59

; P50 = 50th percentile; P95 = 95th percentile; LOQ = limit of quantification

OH-, oxo-, cx-MEHP. The metabolites from DiNP and DiDP (except
of cx-MiDP) and BPA did not show those significant differences
(Fig. 2, Table S3).

Most of the volume-based phthalate metabolite concentrations
in urines were significantly correlated between the measurements
at the age of 6–7 and 8–9 years with correlation coefficients
between 0.218 and 0.505 (p ≤ 0.05; Table S2, and some examples
in Fig. 3). The DiNP and DiDP metabolites and BPA were not signif-
icantly correlated, except of oxo-MiNP and cx-MiNP.
Because of the correlation of metabolites we analyzed the excre-
tion levels at the two time points (Duisburg birth cohort only) by
multiple GEE (generalized equation estimation) regression anal-
ysis adjusted for gender, age, body mass index, and nationality.

pulations. Comparison with recently published studies.

USA Denmark Canada China
2007–2008 2011 2007–2009 2011–2012
389 143 1037 259
6–11 years 6–11 years 6–11 years 8–11 years

1.20 – – 8.00
45.2 20.0 23.6 10.8
17.6 7.00 21.4 0.05
28.7 32.0 32.6 –
11.4 54.0 – 35.1
2.20 2.00 3.30 18.6
27.0 23.0 31.6 15.5
16.6 12.0 20.3 22.4
44.1 15.0 – 28.6
– 5.00 – –
– 2.60 – –
– 7.80 – –
– – – –
– – – –
– – – –
2.40 1.70 – –
NHANES CDC
(2011)

Frederiksen
et al. (2013)

Saravanabhavan
et al. (2013)

Wang et al.
(2013)
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Fig. 2. Distribution of phthalate metabolites in urine [�g/l] between paired samples from 6 to 7 and 8 to 9 year old children from Duisburg. Left: sums of high molecular
weight (HMW)  phthalate metabolites

∑
DEHP,

∑
DiNP,

∑
DiDP; right: Low molecular weight (LMW)  phthalate metabolites MMP,  MEP, MBzP,

∑
DiBP and

∑
DnBP.

Fig. 3. Scatterplots of log-transformed phthalate metabolite concentrations in urine [�g/l] between 6 and 7 and 8 and 9 year old children from Duisburg. Top: low molecular
weight  (LMW)  phthalate metabolites MBzP (A) and

∑
DiBP (B); bottom: high molecular weight (HMW)  phthalate metabolites

∑
DEHP (C) and

∑
DiDP (D).
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Table  4
Estimated daily intakes (�g/kg b.w./day) of phthalates in 8–10 years old children.

Median P95 Max  TDI (�g/kg b.w./day)a N > TDI

DEP 0.95 4.50 29.8 – –
BBzP  0.23 1.30 14.9 500 0∑

2DiBP 2.18 9.65 44.4 – –∑
2DnBP 1.82 5.86 21.5 10 5∑
2DEHP 1.31 4.31 79.3 50 1
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∑
3DiNP 1.75 8.71 

a EFSA (2005); N > TDI: number of samples above the TDI.

he results are shown in Table 5. The strongest association for all
reatinine-corrected phthalate metabolite concentrations could be
een with the age of the children. With increasing age lower phtha-
ate metabolite concentrations were predicted but this was not
ound for BPA. Because creatinine excretion is known to increase
ith age in children (Barr et al., 2005), we also analyzed associa-

ions with volume-related metabolite concentrations and included
he creatinine concentrations as covariates. No changes of the age-
elated associations with the phthalate metabolites and BPA were
ound. Other important covariates were also detected. The German
ationality was significantly associated with MMP  and

∑
2DnBP

oncentrations, and German children showed lower concentrations
han children living in Germany but with mothers born outside
ermany (7.3% born in Eastern Europe/Asia; 3.7% born in Turkey;
.9% born in other countries or unknown nationality). Gender was
ot significantly associated with the phthalate metabolites or with
PA. High BMI  was associated with lower MMP  levels, but BMI  was
ot associated with BPA or other phthalate metabolites.

We also calculated a multiple log-linear regression analysis
f the data from the 8–10 years old children alone, additionally
djusted for study area (Table 6). For

∑
2DnBP we detected sig-

ificantly higher levels in the Bochum Cohort and higher DEHP∑
4DEHP) metabolite concentrations in urine of children with

erman mothers. Low MMP  and high BPA concentrations were
ignificantly associated with the BMI  of the children.

iscussion

xposure assessment

We  calculated the daily intakes (DI) for the phthalates DEHP,
iNP, DnBP and BBzP (Table 4) for a basic comparison to toler-

ble daily intakes (TDI) defined by the European Food and Safety
uthority (EFSA, 2005). Further, a toxicology-based HBM-value

Human Biomonitoring-value) for the sum of two metabolites of
EHP

∑
(5OH-MEHP + 5oxo-MEHP) in urine was defined by the

able 5
esults of multiple GEE analysis of phthalate metabolite and BPA concentrations (log �g
ge,  nationality, and BMI  (N = 113).

Geom. mea

Gender (girls vs. boys) Age (years) 

MEP  1.14 (0.86–1.53) 0.79 (0.70–0.89)c

MMP  1.19 (0.81–1.76) 0.77 (0.67–0.88)c

MBzP 1.10 (0.80–1.52) 0.69 (0.63–0.77)c∑
2DiBP 1.06 (0.85–1.32) 0.75 (0.70–0.82)c∑
2DnBP 0.98 (0.79–1.22) 0.85 (0.79–0.92)c∑
4DEHP 0.98 (0.81–1.19) 0.80 (0.74–0.87)c∑
3DiNP 0.93 (0.77–1.13) 0.91 (0.83–0.99)b∑
3DiDP 0.91 (0.74–1.12) 0.88 (0.81–0.96)c

BPA  0.96 (0.76–1.21) 0.95 (0.86–1.04) 

a Geom. mean ratio = exp(�).
b p ≤ 0.05.
c p ≤ 0.01.
33.9 150 0

German Human Biomonitoring Commission (Schulz et al., 2011,
2012). This value is defined as a concentration that is considered not
to be harmful to the general population and is directly related to the
current tolerable daily intake (TDI) of DEHP (50 �g/kg b.w./day). For
children the HBM-I value was  set at <500 �g/l. Only two  children
from Bochum exceeded this HBM-I value (665 �g/l; 2313 �g/l), and
in one child the TDI was  crossed (79 �g/kg b.w./d). The EFSA also
defined TDI values for DiDP, DiNP, BBzP, and DnBP (EFSA, 2005).
In our child population five children exceeded the TDI  for DnBP
[10 �g/kg b.w./day] but non of the children showed higher DI’s
compared to the TDI’s of the BBzP and DiNP (Table 4).The median
DI’s of our children were comparable with the DI’s from a Dan-
ish study (Frederiksen et al., 2013) for DEP and DiNP (DEP: 0.95
vs. 1.09 �g/kg b.w./d; DiNP: 1.75 vs. 1.7 �g/kg b.w./d), but were
lower for BBzP (0.23 vs. 0.62 �g/kg b.w./d). Nevertheless the DI’s
do not consider the whole spectrum of possible metabolites and
the cumulative intake of several phthalates from different sources.

Until now the current tolerable daily intake (TDI) of BPA was  set
at 50 �g/kg b.w. per day by the European Food and Safety Author-
ity (EFSA, 2006) which corresponds to a biological equivalent value
(BE) of 2 mg/l BPA in urine (2.6 mg/g creatinine) according to
Krishnan et al. (2010). None of the urine samples exceeded the BE
value and the highest concentration of BPA (91.2 �g/l) was about
22-times below the BE value. In summer 2014 the EFSA is planning
to reduce the actual TDI of 50 �g BPA/kg b.w./day to 5 �g BPA/kg
b.w./day, then the maximum BPA concentrations would be about
half of this new TDI.

In Table 3 a comparison of phthalate and BPA concentrations
among children of comparable age from recently published studies
is shown. A more than 2-times decreasing trend for DEHP, DnBP,
DiBP and BBzP metabolites is seen in Germany in samples col-
lected in 2009–2010 (this study) compared to samples collected

in 2003–2006 during the German Environmental Survey (GerES
IV) (Becker et al., 2009). Further, we  observe an increase of DiNP
exposure compared with the German GerES IV data. The concen-
trations of DEHP metabolites are similar to the children from the

/g crea) in urine samples of children aged 6–7 and 8–9 years, adjusted for gender,

n ratioa (95%-confidence interval)

Nationality (German vs. other) BMI  at 8–9 years (kg/m2)

0.88 (0.59–1.29) 0.96 (0.91–1.03)
0.62 (0.41–0.93)b 0.92 (0.86–1.00)b

0.65 (0.39–1.08) 1.01 (0.94–1.08)
1.01 (0.82–1.25) 1.01 (0.96–1.05)

0.70 (0.56–0.87)c 1.01 (0.96–1.06)

1.12 (0.83–1.51) 0.98 (0.94–1.02)

1.14 (0.88–1.48) 0.98 (0.95–1.01)

1.22 (0.87–1.71) 0.97 (0.93–1.01)
1.07 (0.68–1.68) 1.05 (1.00–1.10)
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Table  6
Results of the multiple linear regression analysis of phthalate metabolite and BPA concentrations (log �g/g crea) adjusted for gender, age, BMI, nationality, and study area
(N  = 460).

Geom. mean ratioa (95%-confidence interval)

Gender (girls vs. boys) Age (years) BMI at 8–10 years
(kg/m2)

Nationality
(German vs. other)

Study area (Duisburg
vs. Bochum)

MEP  0.95 (0.82–1.11) 0.95 (0.80–1.12) 1.03 (0.99–1.07) 1.03 (0.83–1.28) 1.04 (0.86–1.25)
MMP  1.20 (0.96–1.51) 1.18 (0.92–1.51) 0.94 (0.89–0.99)b 0.86 (0.62–1.19) 1.21 (0.92–1.61)
MBzP  1.12 (0.95–1.32) 1.04 (0.87–1.24) 1.00 (0.96–1.04) 0.94 (0.74–1.19) 1.09 (0.89–1.34)∑

2DiBP 0.92 (0.82–1.04) 1.00 (0.88–1.14) 1.01 (0.98–1.04) 1.18 (0.99–1.40) 1.10 (0.95–1.28)∑
2DnBP 0.93 (0.83–1.04) 0.91 (0.81–1.03) 1.00 (0.97–1.03) 1.03 (0.88–1.21) 1.19 (1.04–1.36)b∑
4DEHP 1.04 (0.93–1.16) 0.93 (0.83–1.05) 1.00 (0.97–1.02) 1.22 (1.04–1.43)b 1.02 (0.89–1.16)∑
3DiNP 0.95 (0.83–1.08) 1.02 (0.89–1.17) 1.00 (0.97–1.04) 1.10 (0.91–1.33) 1.04 (0.89–1.22)∑
3DiDP 1.00 (0.89–1.13) 0.97 (0.85–1.10) 1.00 (0.97–1.03) 1.14 (0.96–1.35) 1.14 (0.99–1.32)

BPA  0.96 (0.83–1.13) 0.96 (0.81–1.14) 1.05 (1.02–1.09)c 1.15 (0.92–1.43 0.95 (0.78–1.15)
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a Geom. mean ratio = exp(�).
b p ≤ 0.05.
c p ≤ 0.01.

anadian Health Measures Survey where samples were collected
etween 2007 and 2009 (Saravanabhavan et al., 2013). Actual data
rom the U.S. National Health and Nutrition Examination Surveys
NHANES) show that the median concentrations of DEHP, DMP,
iBP, and DnBP metabolites in urines, collected between 2009 and
010, are lower than in our study, but concentrations of MBzP and
EP  are higher (CDC, 2013). In Denmark we see the lowest levels of
EHP metabolites in samples collected in 2011 and lowest levels for
iNP metabolites, too (Frederiksen et al., 2013). A decreasing trend

or MEP, MBzP, MnBP, MiBP, and DEHP metabolite concentrations
eems to be present in the USA if data from 2007–2008 is compared
ith data from 2009 to 2010 (CDC, 2011, 2013). In Chinese children

8–11 years) the levels of MMP  and MEHP are considerably higher
nd the concentrations of OH- and cx-metabolites are lower than
n our children. MEP, MBzP and MiBP are also lower than in our
tudy (Wang et al., 2013). Exposure levels with BPA are generally
imilar and low across the studies shown here (Becker et al., 2009;
DC, 2013; Frederiksen et al., 2013). Taken together, the exposure

evels to the phthalate metabolites and BPA were within normal
evels of the general population in Europe but a risk estimation
f the cumulative phthalate exposure has to be advanced in the
uture.

The results about correlations between phthalate metabolite
nd BPA excretion levels and age are in line with our first find-
ngs (Kasper-Sonnenberg et al., 2012a,b). A negative association
etween phthalate metabolites with increasing age of the chil-
ren was also detected by Frederiksen et al. (2011), the Canadian
ealth Measures Survey 2007–2009 (Saravanabhavan et al., 2013)
nd in the German Environmental Survey IV (GerES IV) (Becker
t al., 2009). Also Mouritsen et al. (2013) found in their longitudinal
tudy slightly decreasing concentrations with age for all phtha-
ate metabolites in both sexes, except for MEP. Further, 3–5 years
ld children showed significantly higher BPA concentrations than
lder ones in the GerES IV. Similar results about BPA and age were
etected for 6–11 years old children in the Canadian Health Meas-
res Survey and for 6–11 years and 12–19 years old children in
he U.S. NHANES studies (Calafat et al., 2008; Bushnik et al., 2010)
ompared to adults, but we could not detect an association between
ge and the BPA concentrations in our regression models and this
as also not the case in a study from Denmark (Frederiksen et al.,

013). In the studies from the Canadian Health measures, the USA
NHANES) and Germany (GerESIV) the age range was  greater (9–16
ears) than that in our study (4 years) and it may  be possible that

he association of age with the BPA excretion will be only seen in a
roader range of age. We  conclude that phthalate exposures appear
o be of a consistent nature and seem to be dependent from similar
xposure pathways during the time span of two years (e.g. nutrition
behavior or lifestyle factors), as it was  also shown in the study from
Mouritsen et al. (2013).

Associations between the BMI  and BPA concentrations have
been reported in other studies (Shankar et al., 2012; Trasande et al.,
2012; Wang et al., 2012). In contrast we reported in our first paper
significant negative associations between DiBP and the BMI  of the
children, and no association between DiBP and German nationality
(Kasper-Sonnenberg et al., 2012a). In the GEE analysis of repeated
measurements these results have changed.

Nevertheless the results of the multiple log-linear regression
analysis of concentrations of the 8–10 years old children are in
line with results from other cross-sectional studies about associ-
ations between BPA and BMI  (Shankar et al., 2012; Trasande et al.,
2012; Wang et al., 2012). We did not see significant influences of
age on the phthalate metabolite and BPA concentrations using this
cross-sectional part of the study. Only in the Duisburg children with
repeated measures we  detected a clear and significant decrease of
any phthalate metabolite excretion between 6–7 and 8–9 years old
children.

The reasons for a negative correlation with age may  be mul-
tifactorial. A longer exposure time to phthalates in the evening
could be postulated in the 8–10 years child group coupled with a
shorter time between starting sleep and first morning urine (Lorber
et al., 2010). Younger children show higher food intake in relation
to their body size than older ones but this cannot fully account for
the absolute amounts of excreted phthalate metabolites (Wittassek
et al., 2011). Another route of phthalate exposure is through der-
mal  uptake. Smaller children have a larger body surface area/body
size ratio and therefore a relatively (but not absolute) larger area
for dermal uptake. The lower average concentrations of the phtha-
late metabolites in the older age group may  also be a result of the
restriction policy in the EU, because since 2004 the European Com-
mission restricted the use of the phthalates DEHP, DiNP, DiDP, DBP,
and BBzP in the production of toys, childcare articles and medical
PVC devices. Further, the use of DBP, DEHP and BBzP in cosmetic
products is forbidden (EU directive 67/548/EWG). DiNP and DiDP
metabolite excretion did not markedly change from first ot second
measurement and may  also reflect the consequences of the restric-
tion policy and the changing plasticizer market in the EU (Wittassek
et al., 2007; Göen et al., 2011; Saravanabhavan and Murray, 2012;
Zota et al., 2014). The three phthalates DiNP, DiDP and DPHP (di-
2-propylheptyl phthalate) account for the majority of the C9/C10
phthalates both at global and at an EU level and a market shift

from DEHP toward DiNP, DiDP and DPHP has taken place in the
past decade. The use of these phthalates has increased from about
50% of total phthalate sales in Europe in 2001 to approximately
83% of the total sales in 2010 (ECHA, 2013). In time trend studies
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rom 1988 to 2008 Göen et al. (2011) found decreases of the human
xposure in young adults from Germany for the legally restricted
hthalates DnBP, BBzP and DEHP, whereas the inner exposure with
heir substitute DiNP increased. Frederiksen et al. (2014) showed

 decreasing excretion of the two common phthalates DnBP and
EHP over time in the Danish population. A time trend analysis of

he U. S. NHANES data from 2001 to 2010 also revealed an increase
f DiNP and a decrease of DEHP, DnBP and BBzP exposure in the
.S. population (Zota et al., 2014).

trength and limitations of the study

The primary and secondary phthalate metabolites presented
ere are reliable exposure estimates to the parent phthalates pre-
enting misinterpretation due to contamination with phthalates
uring sampling, storage or chemical analysis. We  also measured
he metabolites of DiNP and DiDP, for which only few data is
vailable so far. Phthalate metabolites measured in first morning
rine samples reflect previous exposures for not more than 24–48 h
ecause of the short elimination half-life of metabolites (Wittassek
t al., 2011). In the case of BPA the elimination half-life is <6 h
Völkel et al., 2002). Thus, assessing long-term inner exposures of
hese contaminants is limited. Nevertheless this study charms with
ts repeated measurement of phthalate and BPA concentrations, but
he low sample size for the repeated measures (Duisburg cohort)
educes the strength of these results to some but little extent.

onclusion

We  provide current biomonitoring data of phthalate metabo-
ites and BPA in urine of 465 children aged between 8 and 10 years
rom the Duisburg birth cohort and the Bochum cohort studies.
he concentrations of the phthalate metabolites and BPA were in
oncordance with results of other studies. Furthermore we  provide
ata from 2 measurements of phthalate metabolites and BPA con-
entrations in urine samples from children of the German Duisburg
irth cohort study, aged between 6 and 9 years. Phthalate metabo-

ite and BPA concentrations decreased within in the two years,
emonstrating altered exposure pathways, altered lifestyles and/or
eneficial effects from the restriction policy in the EU and the
apidly changing phthalate market rather than a change of elim-
nation kinetics of phthalates in children.
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